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Cost of Steam and WE printin another column an ab- 
Water P.wer. stract of a report of the Uniied States 
consul at Chemnitz, Germany, on the relative cost of 
steam and water power, which is of interest, although it 
should be borne in mind that the views expressed are prob- 
ably not based upon professional knowledge, thuugh the 
fizures given seem to have been obtained from a reliable 
source. No harm is done by Jaying stress on the limita- 
tions of water power for the development of elec- 
ric energy, but, on the contrary, a good end is 
achieved by calling attention to the fact that 
in many cases such power is dearer than steam. 
The popular impression is that water power 
costs nothing. the out'ay for water improvements and 
plant not tl eing considered, and as a consequence consider- 
able harm may be done to the trarsmission of power branch 
of electricity through the financial failure of schemes which 
previous consideration of all of the factors would have at 
once shown were not feasible. (fall branches of engi- 
ne+ring this is one which most d-mands the services of a 
competent engineer for preliminary studies. The matter 
should not be left in the hands of agents of electrical com- 
panies, whose main object of selling an electrical plant is 
hkely to obscure their judgment in regard to the import- 
ance of the hydraulic features even should they be pro- 
fe-sionally qualified to deal with these. 





Electric Heating IN the Digest some further informa- 
and Welding, tion is given in regard to the new 
method of electrically heating metals to a high tempera- 
ture, and in ano:her column is an item from which it ap- 
pears that a public exhibition of the method was made 
in Boston as early as Oct. 12, 1892, by an American 
electrical firm. The method is one of unusual 
interest, and as the apparatus employed can be 
easily constructed by any one its commercial adaptability 
should soon be experimentally determined. As pointed 
out in cur columns by Mr. Neher, the heating effect is 
probably due to ares from the metal thro1gh a gaseous en- 
velupe to the conducting fluid. Should this turn out to be 
the true explavation it is at once evident that there 
will be considerable difficulty in controlling the intensity 
of heat, which will depend upon the thickness of the 
layer of gas; in addition, it would seem that with the vio- 
lent action which occurs the gas coating is rather an un- 
stable arc regulator. ‘Ihe abstract in the Digest refers to 
the adaptability of the method for tempering metals, and 
to the statement that with graphite rods a much higher 
temperature may be obtained than with the voltaic arc. As 
the highest temperature of the carbon in are lamps is that 
of the vaperization of carbon, and therefore cons'ant, it 
is not plain how a much higher temperature may be ob- 
tained by this method, unless the temperature of vaporiza- 
tion of graphite is correspondingly above that of carbon. 
If we are not mistaken, however. the same claim as to 
high temperate has been made with respect to are lamp 
carbous similarly experimented with. 





High Frequency AN explanation sometimes given to 
Curren:s. account for certain phenomena associ- 
ated with alternating currents of very high frequency is 
that the flow of such curren's is confined to the surface of a 
conductor. This explanation is a favorite one to account for 
the harmless effect of ‘‘ Tesla” currents on the buman 
body. lc is true that an alternating current in a conductor 
is unequally distributed with reference to a section at right 
angles to the flow, the strength of the current being least 
at the centre and greatest at the surface. The ecnuse of 
this mav be considered to be that the electrical action in 
the medium surrounding the conductor has not time to 
‘soak 1n,” owing to the frequent reversals; or simply 
due to the inductive action of filamentary currents on 
each other, those in the centre of a conductor being 
most affected on account of their less mean distance from 
all of the others. ‘Ihis unequal distribution of the current 
increases the chmic resistance of a conductor to an alternat- 
ing as compared with a contiouous current, but with fre- 
quencies such as those used in practice this merease is ex- 
ceedingly small, and with currents of even millions of al- 
ternations per second the flow is far from being confined to 
the mere surface skin, as sometimes stated. In Heaviside’s 
**Electrical Papers,” a formula is deduced that enables the 
increase of resistance, which is a measure of the distribution 
of the flow, to be calculated for any current and conduc- 
tor. For very high frequencies the formula reduces to the 
simpie one of Lord Rayleigh, which is given ina number of 
electrical books. 





The End. IN this issue we finish the report of 
Mr. Martin’s case, and we think we have made good our 
promise to show that Mr. Martin had no grounds for com- 
plaint, even in morals, much lessin law, Whoever was 
wronged by the actions which publication of the “ de- 
tails’ of this case bas brought to light, neither Mr. Martin 
nor Mr. Weizler was. They had absolutely no cause for 
complaint, and were it not for the desire to accomplish 
some hidden purpose, which they would not admit, but 
which we think is row perfectly plain to anyone who has 
read all they said and did, this lawsuit would not have 
been begun. We are glad that our labors in publish- 
ing the story of Mr. Martin's actions are at an end,and 
also that we have been able to show that what he said and 
wrote about the paper and about Mr. Johnston was with- 
out truth or foundation, and, that he knew this to 
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b2 so at the time. This we2k's report gives what Mr. Wetz- 
lec hid t> svy.aad what he said is worth reading. Mr. 
Weitzler coald not explain why be abaadoned the paper on 
Feb. 8,189). He admitted that in the discharge of his 
duty he was in no way interfered with. He could not say 
positively whether Mr. Martin asked him to forsake his 
post on that night, but he thought not. Yet he offered no 
explanation why he did forsake it. When Mr, Martin slid 
away from duty and obligations alike, Mc. Wetzler, like a 
satellite, slid with him. As nothing, neither obligations 
to the company, to the advertisers of the paper, nor even to 
friends, could restrain Mr. Martin from going when 
spite or vindictiveness urged him to do so, neither could 
any of these prevent Mr. Wetzler from pursuing the same 
course when that meant to follow Mr. Martin, If there 
was auything further needed. beyoad all that has been dis- 
closed. to discredit this whole performance of Messrs. 
Martin and Wetzler, it is supplied right here in the total 
disregard they showed for all the ob igations which were 
resting upon them. As Mr. Gallison, who was examined 
as a witness in regard to the duties of an editor, said : *‘ The 
editor of a paper, I cousider, is in the same position as the 
captain of a ship, and should see it properly in port befure 
he leaves it.” But no such obligation was recognized by 
e.ther Mr. Martin or Mr. Weizler. 





The World's Fair and Now that the World’s Fair is a thing 
Other Exhibitions. of the past, a comparison with pre- 
vious exhibitions can be made fairly. Passing over the fact 
which every one knows and which this country has just 
reasons to be proud of, that the Fair was a grand and un- 
deniable success, boti: financially and otherwise, let us 
compare some of the electrical features with those of 
former exhibitions. The Centennial of 1876 was the first 
large exhibition to contain any notable electrical exhibits, 
aside from telegraphic apparatus; there were only two 
such exhibits, but these may truly be said to have formed 
the foundation of the present electrical industry. One was 
the first exhibit of the telephone and the other a French 
exhib t of four a:c lights run with Gramme machines. We 
remember them distincily; they were one of the curious 
novelties of that exhibition and were lo ked at with awe, 
about as the World’s Fair visitors looked at the high ten- 
sion experiments of Tesla, Thomson and the Westing- 
house company. The exhibition in Paris in 1878 contained 
somewhat more. sufficient to give birth to the idea 
of holding an exclusively electrical exhibition in that city 
in 1881, which was the first of its kind, and showed the 
public what a revolution electricity was making in light- 
ing and in the transmission of speech. The wonderful ac- 
complishments, chiefly of the Americans Edison and Bell, 
were the marvel of the time, and it may well be said that 
this exhibition opened the electrical] field to many inves- 
tors, inventors, and, we regret to say, to unscrupulous pro- 
motors; it also gave rise to the present exellent system of 
units. which was adopted at that time. During four years 
electrical exhibitions were the rage,and became annual oc- 
currences. In the one in Munich, in 1882, the subject of 
the transmission of power was the chief matter of interest, 
and created that famous and almost endless discussion, At 
Vienna. in 18:3, there was nothing especially new except 
the fir-t suggestion of the use of high tension alternating 
currents and transformers; electrical eng neering was thea 
no longer an infant, but had become a large commercial 
industry and a very successful one. At Philadelphia, in 
1884, Americans had an opportunity of showing the great 
progress mude by them, the foreigners being apparently 
too tired of electrical exhibitions to make any contribution; 
al: hough interesting and attractive there was nothing par- 
ticularly new. Next came the grand Paris Universal Ex- 
hibition of 1889, which was the first of the universal exhi- 
bitions in which electricity took a most important part. 
Electric lighting, the distribution of power and the tele- 
phone may safely te numbered among the Jeadiny attruc- 
ticns which made this exhibition as interesting as it was, 
Then came the Frankfort electrical exhibition of 1891, 
which is still fresh in the minds of many, especially on 
account of the successful exhibition of the transmission of 
power over an exceedingly long distance by means of very 
hich voltage multiphase currents. Finally the World’s 
Fair: what this would have been without electricity would 
be difficult to say; but there is little doubt in our 
mind that, without the numerous attractive features 
and facilities afforded by the use of electricity 
in many ways. this eminently successful exhibition 
would have been without the charm that at- 
tracted many of the 28,000,000 visitors, and enabled the 
managers to pay all their debts and have a million or two 
profit. Imagine the Fair withoutthe electric lights, the elec- 
tric motors. the electric railway, the E'ectiicity Bui'ding, 
the electric 1 .unches, the electric search lights, the electric 
fountains, ete.! Without these attractions the Fair would 
have been cold and quiet. This fair, more than any of the 
otbers. shows how electricity has revolutionized exhibitions. 
It woud have been closed when the sun ceased to exhibit 
irself, and many of the exhibits would probably have been 
destroyed by fire from gaslighis in the wooden buildings. 
It may be said to have been locking in great revolutioniz- 
ing improvements and inventions in the electric fields, and 
the electric fountains may justly be said to have teen in- 
ferior to those of Paris. but that electricity did not take a 
most important part. and the part which made the Fair a 
success, not even the most pessimistic can claim, 
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Simple Method for Correcting Resistance for Tem- 
perature. 





BY CARL HERING, 

Instead of using the usual formula for correcting the re- 
sistance of copper wire for temperature, the calculation 
may, in certain cases, be very much simplified by the fol- 
lowing method, which, although it has already been pub- 
lished,* may not be generally known. It apples when 
the resistance of a copper wire at a given temperature is 
to be calculated from its length and diameter. Instead 
of correcting it for temperature simply, use the value of 
K, from the accompanying table, for the nearest tempera- 
ture, and calculate the resistance from the formula R = 


L 
K ae 
eter in mils (or d* the cross-section in circular mils), and 
K the mil-foot specific resistance for that temperature. 
As will be seen, the table has been so prepared that the 
value of K contains only two digits, one of which is unity, 
thus making the calculation a very simple one. 

The table is based on the Matthiessen standard suggested 
by the Committee of the American Institute of Electrical 
Engineers, namely, 9.612 legal ohms for one mil-foot at 0° C. 


In this formula L is the length in feet, d the diam- 
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10.0 | 60.5 10.3 | 19.8 86.9 30.5 
10.1 55.2 12.9 10.9 91.3 23.0 
10 2 | 59.8 14.4 | 9 95.7 35.4 
10.3 64.4 18.0 11.1 | 100.0 27.8 
19.4 69.0 20.5 7 Seem | 00.4 40.2 
10.5 73.5 93.1 11.3 198.6 42.6 
10. | 78.0 25.6 | 31.4 112.9 45.0 
10.7 | 82.5 28.0 || 11.5 117.1 47.3 


A New Method of Electric Heating. 





The method of heating metals by immersion in a liquid, 
and the passage of a strong current through it, which has 
been creating quite a sensation, both among electricians 
and metallurgists, has already been mentioned and de- 
scribed several times in our columns. There seems to be 
some discussion as to whether it was first invented in this 
country or abroad. We have information which, for 
obvious reasons, cannot yet be published, but the following 
extract from a Boston daily paper dated Oct. 12, 1892, 
shows that the process was exhibited in that city at that 
time by the Burton Electric Forging Company: 

‘*The most remarkable exhibition was the heating of a 
bar of iron to a red heat in water. A current was passed 
through an ordinary pail full of water, and the iron on being 
plunged in became red hot in less taan 3) seconds. The 
current was then turned off and the iron cooled in the same 
pail of water.” 

9+ +e —___—_— 


The Action of Electricity on Microbes. 


The methods employed by M. D’Arsonval to determine 
the action of electricity on living matter have already 
been noticed in these columns. The process consists es- 
sentially in passing a current through a solenoid, in the 
interior of which the substance to be experimented on is 
placed. MM. D'Arsonval and Charrin, according to the 
‘*Lancet,” recently made some investigations as to the effects 
produced on microbes by the current; selecting for this 
purpose the Bacillus pyocyaneus. A culture of this organ- 
ism was placed in the solenoid. At the commencement of 
the experiment a tube of nutrient agar-agar was inoculated 


with two drops of the culture. After the lapse 
of ten, twenty and sixty minutes respectively, 
further cultures were made on_ different tubes, 
which were all placed in an incubator for some 
hours. An examination of the tubes then showed that a 


luxuriant culture of the bacillus had grown in each; the 
forms of the colonies had undergone no change, and were 
similar to those grown in central tubes; the pathological 
characteristics appeared also tobe the same. The color of 
the cultures, however, had been to some extent affected; 
for while in the first two tubes the organisms exhibited an 
intensely green color, which was scarcely less vivid in the 
second than in the first tube, the color in the third and 
fourth tubes was much less marked. These experiments 
seemed to show, then, that the electric current had some 
effect upon the organisms, although the action was not very 
marked. Further investigations in the same direction 
would be valuable, and might possibly throw some light 
on the electrical state of the atmosphere as affecting the 
course of certain epidemics.—London **Electrician.” 
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Storage Batteries in Commercial Work. 





The excellent article on this subject which appeared m 
the last issue of Turk ELECTRICAL WORLD was credited to J, 
Arnold. This was a typographical error and Mr. J. 
Appleton is the author of the article. Mr. Appleton has 
had wide experience in this field in England and being 
thoroughly familiar with the various types of batteries used 
abroad is peculiarly qualified to write upon this subject. 


* In the author's “ Wiring Computer,” p. 32. 
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Laboratory Notes.—IX. 





BY LIEUT. F. JARVIS PATTEN. 

Fig. 12 gives the diagram of circuits and general ar- 
rangement of a convenient switchboard for such a 
system of laboratory circuits as have thus far been de- 
scribed. It is not assumed that the ammeters and 
voltmeters will be upon or even near the switchboard, 
as might be implied by the diagram. They are sim- 





Fie. 12. 

ply indicated on the board to show where their con- 
necting circuits are introduced. The specific construc- 
tion of the rheostats, R h,, ete., will be more particu- 
farly referred to under fhe proper heading, as indi- 
cated in the diagram. They represent liquid resist- 
ances, consisting of a vessel having plates connected 
to terminal wires plunged into some conducting liquid 
contained in the vessel—a most convenient form for 
general use. The larger switches are indicated as two- 
way or three-way jackknife switches, as the circum- 
stances require, with movable lever handles, and pref- 
erably, I think, without spring action for larger sizes, 
say, those carrying upward of 25 amperes. The wavy 
lines at points f f on the board indicate fuse plugs or 
fuse wires of suitable carrying capavity, which, at the 
risk of continued repetition, 1 must again remind you 
should be introduced into every circuit in your work- 
shop without any exception, as there is no more cer- 
tain way to insure an accident of a more or less seri- 
ous nature than to depend upon your personal knowl- 
edge of the circuits you have made and your expert 
faculty of carrying a mental diagram of every circuit 
in your head. 

Coming from the street or the dynamo in the base- 
ment are the 220-volt street mains, S M, and a middle 
wire between which and each outside one you have a 
pressure of 110 volts. 

From these branch various circuits, as shown, first 
the light circuit ZL C, to which the lamps that light 
your establishment are connected, must necessarily be 
independent of all others, and passes through a light 
switch, L WW, which may be a 30-ampere snap switch. 
but it must be a double pole switch, as it makes the 
two outside wires continuous on closing the middle 
wire at L C, being left unbroken from its connection 
to the middle house main. Another light circuit, indi- 
cated at I by a lamp, is taken off between the switch 
and the connections to the mains, so that you may 
have a light at the switchboard to look at connections 
behind or any such matter without turning on all the 
lights in the shop. It is an independent light circuit, 
and may be conveniently led outside the shop in some 
cases for haiway lighting and the like when all the 
other shop circuits are necessarily turned off. These 
features are extremely simple and might be passed 
over without reference, but it has been deemed advisa- 
ble to refer to them to insure getting the circuits of a 
shop started right. If you go to work putting in one 
circuit here and another there, as the occasion for their 
use arises, a jumble of circuits results that must sooner 
or later lead to confusion and mistakes. The circuits 
you have to put in and take out in the course of but 
little experimental work will keep you busy enough 
holding mental track of things, and for this reason, if 





Fie. 1. 
for no other, the permanent circuits of the workshop 
should all be predetermined and arranged in some 
such manner as that indicated before work is begun. 
To the right of the mains S M are the two leads to 
the motor dynamo of the shop connected to the two 


outside wires if you have a 220-volt motor. A large 
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independent switch with fuses is placed in this cir- 
cuit, indicated at M DS, and a rheostat, adjustable, 
of course, is placed in this circuit, shown at # h, ; 
around this rheostat, however, a shunt circuit is indi- 
cated at j j, which passes through the switch ¢ s, by 
which this resistance may, if desired, be entirely cut 
out of circuit. 

The use of this will be evident if you consider two 
different uses already indicated for the motor dynamo. 

First, that shown in Figs. 1 and 2 of the fourth 
paper.* They show an alternating current working 
circuit which is in parallel or in multiple are with the 
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armature circuit itself. If, now, this external circuit 
should be closed through a very low resistance or 
accidentally short-circuited, there would be great dan- 
ger of injury to the motor or to the apparatus so 
placed in circuit, unless the fuses were instantly blown 
so the rheostat # /h, is introduced in the working ma- 
chine circuit in all such cases. If, however, the full 
working current is required in the machine, after 
starting up, the cut-out switch, ¢ s, is closed. 

If, on the other hand, the motor dynamo is connected 
up as indicated in Fig. 10, the working (motor) cireuit 
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of the machine is independent of the external working 
or dynamo circuit, the rheostat R h, will be found 
superfluous in the machine circuit, but should then al- 
ways and for the same reasons be placed on the ex- 
ternal working or dynamo circuit of that type of ma- 
chine. As an illustration of this, referring back to the 
“Brush” type of motor dynamo indicated in Fig. 12, 
let us suppose the dynamo or alternating current cir- 
cuit open, and you have a 220-volt working motor cir- 
cuit. You may close this circuit on the machine of 
course by throwing the switch WM PD S on the switch- 
board and the motor will run at its maximum speed, 
being ligut, but if you take a piece of wire and short 
circuit the brushes of the dynamo circuit, unless the 
wire is instantly melted, you will throw such a load 
on the machine, practically a mechanical load, though 
the work done is instantly transformed into electrical 
energy, and this into heat—that you will stop the ma- 
chine in all probability and risk burning its armature 
out, as you then have no reactive counter E. M. F. in 
your motor armature. When this is done by accident 
the fuse plugs will save disaster if they are in place. 
The mains MW PD then go to the motor dynamo and give 
it the power it uses mechanically or transforms to 
other current. The four rings of this machine that 
yield the single or double alternating currents are 
then connected by their brushes and leads to the wires 
1, 2, 3, 4, at 7 R on the switchboard, which brings our 
working circuits under control at this point. Entering 
leads 1 and 2 are one alternating circuit, and the leads 
8 and 4 are another. Both are used for biphase cur- 
rents, and either pair alone, if you want a single al- 
ternating current. Let it be remembered that if your 
motor dynamo is working, say, up to maximum power, 
the single alternating current given off, if but one pair 
of leads 1 and 2 are connected, will be the equivalent 
in energy to the two biphase currents you would get 
were both pairs of leads connected. So, under all cir- 
cumstances, it will be found advisable to have inde- 
pendent adjustable resistances R h, and R h, in both 
these circuits; and to be certain of a balance when 
both are used on the apparatus in circuit these resist- 
ances also may well be provided with cut-out switches. 

From the switchboard these mains indicated at a, b, 
c, d, which are the working alternating current mains, 
go to the translating devices under investigation. At 
convenient points in these circuits, however, on the 
switchboard, suitable connections are made for the am- 
meter and voltmeter circuits usually required. 

(To be continued.) 
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Rope Driving.—II. 


BY J. J. FLATHER. 

The manner cf distribution of the power to the sev- 
eral floors of a mill is shown in Fig. 1, which repre- 
sents a plant recently designed by Messrs. Lockwood 
& Greene, of Boston, for the Lanett cotton mills, West 
Point, Ga., in which 1,100 h. p. is delivered from the 
engine by means of twenty-six 13-inch ropes. The fly- 


‘ wheel is 26 feet in diameter, and makes 60 revo- 


lutions per minute, corresponding to which the veloc- 
ity of the rim is 4,900 feet per minute. As will be seen 
from the figure, the driver sheaves are placed in a well 
in the middle of the factory, and the line shafts extend 
to the right and left, as shown. 

There is no line shaft on the secend floor, as the vari- 
ous machines may be driven from below. 

The distribution is as follows: 


ROPE DRIVES IN LANETI COTTON MILLS, 





|Number| Dia. of | Dia, of | Revolutions | Horse 
of Rope. | Pulley. | of Pulley |power, 
Ropes. | Inches, | Inches, | per minute. 











lst Floor........ 8 1% 8! 231 336 

SE SE ccc ccces 7 134 62 302 294 

4th Floor...... .. ll 1% 62 302 462 
) 





A system of main driving ropes arranged by Messrs. 
Hick, Hargreaves & Co., Bolton, England, for distribu- 
ting power to the different floors of a cotton mill is 
given in Fig. 2, which shows an elevation in section of 
the rope chamber and engine house. There are in this 
case five floors, which are supplied with power through 
35 cotton ropes 154 inches in diameter. The engine is 
a horizontal Corliss of 1,100 h. p., with a rope wheel 
26 feet in diameter, the speed of the rim being 4,490 
feet per minute. The power is distributed by six groups 
of ropes to six separate shafts, from two of which power 
is transmitted by additional ropes and pulleys to four 
other shafts, making a total of 10 shafts driven directly 
or intermediately from the rope chamber. 

The distribution is as follows:* 

ROPE DRIVE IN ENGLISH COTTON MILL. 


























No. Diameter 
Floor. of of tions per of | of 
Pulley. Pulley. Minute. | Ropes. |Ropes. 

Ground Floor....| 1 8 ft. 3 173.3 4 | 156 
” Te aces 2 8 ft. 3 173.3 5} 15g 
No. 2Room....... 3 5 ft. 854 250 5 156 
No. 3 Room....... 4 5 ft. 8% 72 154 
No. 4 Room....... 5 5 ft. 834 250 7 15g 
No. 5 Room....... 6 5 ft. 854 250 7 | 15g 

Total number of ropes from flywheel...............-- 35 | 





' From a pulley of four grooves on the same shaft, 8 ft. 3 in. diam- 
eter, power is transmitted to two pulleys, 6 ft. 4 in. diameter, by 
two ropes for each, making 225.7 turns per minute. 

* Two pulleys, 5 ft. 83%, in. in diameter, are driven by two ropes 
to each from No. 4 pulley. 


In these examples the multiple rope system is used, 
each wind consisting of a separate rope stretched 
around the flywheel and its individual shaft pulley, 
then spliced. The degree of tightness will depend upon 
the material of the rope and the amount of tension in 
the slack part necessary for adhesion. In many cases 














, Transmission of Power 


8-13; Ropes lst Story will Transmit 336 H.P | 
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The difference in the arc of contact, as shown in the 
figures, is 60 degrees, which would, under similar con- 
ditions, produce a difference of over 25 per cent. in the 
amount of horse power transmitted by the two ropes. 

New cotton ropes are generally stretched as taut as 
possible on account of their extensibility, as they will 
soon become slack enough for good working and may 
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and vertically by wedges. The other large pulleys upon 
this shaft are driven by friction clutches, and are used 
for driving dynamos, each pulley driving two dynamos 
arranged “tandem,” one belt running over the other. 
This shaft runs at 220 revolutions and is 4% inches di- 
ameter. At one end of the main shaft is a pulley hav- 
ing 12 grooves, in which run two ropes side by side to 
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FIG. 2.-MAIN IDRIVING ROPES-ENCLISH COTTON MILL. A cays 
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even have to be re-spliced before becoming permanently 
set. : 

It is the practice of some engineers to strain both 
manila and cotton ropes as much as possible and unite 
the ends with a temporary short splice when first put 
over the pulleys; after running a few days a permanent 
stretch is given to the rope, which is then re-spliced 
with a long splice, the strain on the rope being very 
much reduced in this latter case. 

A good example of the American or wound system of 
rope transmission is shown in Fig. 5, which represents 
a plant designed by the Link Belt Machinery Company 
and erected for the Western Electric Company, New 
York. In this case vertical ropes are used, which are 
arranged to transmit the power of two 200-h. p. Rus- 
sell engines, cylinders 18 by 27 inches, making 125 revo- 
lutions per minute; flywheels 10 feet diameter, each 
turned with eight grooves for 14-inch rope. The ropes 
are of rawhide and wound continuously around the 
pulleys. As the rope leaves the flywheel at the left- 
hand side it runs over an idler, and from thence to 
a tension pulley, or tightener, which is suspended in 
such a manner as to be drawn back by the weights, as 
shown. The arms which support the tighteners are 
hung from rollers, which are grooved to fit the surface 
of a section of extra heavy wrought iron pipe, upon 
which they roll. From this tightener the rope passes 
direct to the right hand groove of the pulley on the 
main shaft above the engine, the tightener Mulley 
being inclined sufficiently to make the bottom come in 
line with the left hand, while the top comes in contact 
with the right hand groove. 

The main pulleys which drive the shaft above the 
engines are mounted upon and keyed to sleeves 10 
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>>, Weaving Room Ropes from wearing 
£1) wher the Eo “ow starts up. 


FIG. 1.—METHOD OF DISTRIBUTING POWER TO SEVERAL FLOORS. 


the initial tension is very small compared with the 
Strength of the rope—especially so where the horizontal 
distance between driving and driven pulleys is great, 
8, under such conditions, the tension in the slack side 
due to the weight of rope in the hanging catenary is 
vften sufficient to prevent slipping; a slack upper rope 
in horizontal or inclined drives will also increase the 
are of contact, thereby increasing the grip of the rope. 

This is shown in Figs. 3 and 4, which represent two 
pulleys of equal diameter, arranged as in the upper 
igure, to drive with the slack side uppermost, and, in 
the lower figure, with the slack side below. 


commas aie ee i 
*Clark’s “Steam Engines,” Vol. IIL, p. 247. 
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inches diameter, which extend out on each side far 
enough to form journals, by which they are supported 
in pedestals independently of the shaft. Through the 
sleeve is a hole considerably larger than the shaft which 
passes through them and which is supported by sepa- 
rate pedestals. One end of each sleeve is so fofmed as 
to make, in connection with a sliding collar which is on 
the shaft, a positive interlocking clutch, which can be 
thrown in or out by a lever. In this way both engines 
may be working at the same time, or the shaft may be 
run by either engine alone, the other pulley standing 
and imposing no friction upon the shaft. All the bear- 
ings of this shaft are adjustable laterally by set screw 
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FIG. 5.-AMERICAN OR WOUND SYSTEM OF ROPE 
. TRANSMISSION, 


the top of the building and around the various pulleys 
down again. Either of these ropes is calculated to be 
amply strong enough for the work, but two are used to 
avoid the necessity for stopping should one break. Each 
of them winds three times around the pulleys, thus 
giving six driving strands. To avoid crowding, the 
tightener for one of these is placed upon the floor above 
the other. The ropes pass from the main pulley 
three times around the pulley above and then go to the 
floors above, as indicated. From the shafts, the wood- 
working machinery, blowers for the foundry, and some 
of the elevators are operated; the other lines being used 
for driving light machine tools, such as are used in mak- 
ing electrical apparatus. 

Jach floor has a cut-off coupling, which is so arranged 
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FIG. 6.-TIGHTENER FOR ROPE TRANSMISSION, 
that in case 6f accident it can be cut off at a minute’s 
notice, or when running overtime any floor can be cut 
off, thus saving the cost cf running any more machinery 
than is necessary. 

The use of the tension carriage plays an important 
part in the American system of rope transmission. As 
usually made, it is automatic in its operation, and so 
weighted as to give a constant tension to the rope, as 
indicated in Fig. 6. In this arrangement an initial 
tension is given and maintained by the automatic ten- 
sion carriage, which is free to move backward or for- 
ward on a horizonal track as the load changes, or the 
rope stretches, always taking up the slack and maintair 





i 


I 
*_ 
f 
; 
| 
{ 





876 


ing the proper tension. Another form of tension car- 
riage is that shown in Fig. 7. 

In this case the carriage is mounted on gaspipe or 
solid shafting and is provided with ball bearings ar- 
ranged with cast pockets so that the balls are allowed 
to circulate lengthwise of the bearings. 

An arrangement of light angle iron tracks supporting 
a four-wheeled carriage is used to a considerable extent 
and makes an excellent tightener where it can be em- 
ployed, as it is cheap and readily set up. 

It is obvious that vertical tensions may be arranged 
iti a similar manner to those shown fn Figs. 6 and 7. 
In such cases the weight may be suspended directly from 
the carriage or even the sheave, as in Fig. 8, or it may 
be led off in any desired direction either above or 
below the tightener pulley. The tightener pulley is 
often inclined from the vertical, so that its projection 





FIGS. 7 AND 8.—TENSION CARRIAGE AND VERTICAL TENSION. 


is equal to the width of the driving pulley, in which 
case it not only serves to maintain a constant tension 
in the rope, but it thus acts as a guide to conduct the 
rope from one groove to another. 

It is a well recognized fact that atmospheric changes 
affect the length of a rope, which, in the presence 
of moisture, always contracts. Experiments have 
shown that a dry hemp rope 25 feet long will shripk 
to 24 feet upon being wet.* 

It is for this reason that, in addition to taking up the 
slack caused by variation in load, provision is made 
for maintaining a proper tension in the rope when the 
latter is variable in its length, due to atmospheric 
changes, or becomes elongated as it loses its elasticity. 
This variation in length is particularly noticeable in 
rope drives which are subjected to exposure from the 
weather. As the initial tension, which gives adhesion 
to the slack side of the rope, varies with the weight 
supported by the tension carriage, it is obvious that an 
increase of this weight will increase the power which 
may be delivered by the rope. As, however, the horse 
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FIG. 9.—-ROPE DRIVE WITH VERTICAL TENSION CARRIACES. 


power transmitted by a rope is proportional to the dif- 
ference in stress in the driving and slack sides of the 
rope, the less weight on the tightener consistent with 
obtaining sufficient frictional resistance to slipping the 
better will the ropes work. 

An example of rope driving, in which tension car- 
riages are arranged to work vertically, is shown in Fig. 
9. In this case the engine is 45 h. p. and runs at 90 
revolutions per minute, corresponding to which the ve- 
locity of rope is about 1,700 feet per minute. The fy- 
wheel is six feet in diameter and is grooved for five 
1%-inch ropes. The. main sheave on the jack shaft 
is also 6 feet in diameter and is grooved for five ropes. 
The rope passes continuously from the flywheel to 
the main sheave, making five wraps, then over the 
deflecting sheave to the horizontal tension carriage. 

‘he jack shaft sheaves are grooved for four 1-inch ropes 
and are each provided with a friction clutch, giving the 


* Indian Engineering,’’ 1888. 
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line two shafts and practically independent motors, so 
that in case of accident to either the other can be run 
independently. 

The sheaves on these shafts are five feet in diameter 
and are grooved*for five ropes; vertical tension carriages 
are used for the transmission to the line shafts. 

Although used extensively for main drives and in 
many cases for intermediate driving, ropes have not 
come into use for general work throughout the factory. 
In certain cases tlfe whole of the driving is done by 
ropes, no cross shafts, gears or belts being used; but 
the greater convenience of flat belts for conveying 
power to the machine in ordinary shop transmissions 
is so thoroughly acknowledged that any attempt to sub- 
stitute rope for belting in general would be met with 
little favor; nor would this be practicable under the 
conditions which now obtain in our mills and factories. 
One reason for this is the 
difficulty in shifting a rope 
from a tight to a loose pul- 
ley. Numerous devices have 
been employed for this pur- 
pose, but thus far with little 
success of adoption. An- 
other reason for its non-em- 


is the size of pulleys, which 
would exclude its use from 
many shops. 

Where the power is trans- 
mitted to a shaft whose axis 
is in a different plane from 
that of the driver, it is often 

inconvenient or impracticable to use bevel gears or uni- 
versal couplings. For such special cases rope driving 
is particularly satisfactory, as a flexible rope will read- 
ily conform to any direction and transmit its full power 
when arranged with suitable idlers. 

An example of such transmission is given in Fig. 10. 
This drive transmits 150 h. p. fcr the main shaft at a 
to another at b, whose axis makes an acute angle with 
the first, and which is several feet lower. The drive 
sheave a is 5 feet 3 inches in diameter and runs at 160 
revolutions per minute: it is grooved for six 14-inch 
ropes, which have a velocity of 2,800 feet per minute; 
e and d are.idlers, the faces of which are nearly paral- 
lel to the drive sheave; e and f are double idlers, there 
being two sheaves on each shaft, one 114 inches less in 
diameter than the other. This arrangement of idlers 
in quarter twist drives of this class has been introduced 
where there are more than four ropes in the system, 
with the object of reducing the wear consequent to the 
friction produced by the side lead of the rope. In 
drives where there are more than eight ropes, a cone 
has been used to a limited extent for the same pur- 

pose. 

More recently ropes have been introduced to drive 


py / ,dynamos and special isolated machines, and where the’ 
_ distance between dynamos and engine, or driving shaft, 


is sufficiently great to allow a moderate sag in the ropes 
such drives have been found to work very satisfactor- 
ily, provided other conditions are favorable. Where 
the distance between shafts is limited, more wraps 
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should be given to the rope in order to lessen the ten- 
sion in each member. One great fault with dynamo 
drives is the use of too small a pulley on the armature 
shaft. We can point to a score of plants using rope 
transmissions from a jack shaft to dynamo in which 
the rope is overstrained and the dynamo pulley is only 
half as large as it should be, in consequence of which 
the ropes are a constant source of trouble. 

We have one case in mind where instead of a 30-inch 
pulley we find one in use only 10 inches in diameter 
for a three-quarter inch rope. If the jack shaft cannot 
be speeded up nor a larger driving pulley used in such 
a case as this it would be better to take out the rope 
and put in a good leather belt. 
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A Short Rule of Thumb. 





A motor yielding a horse power for every kilowatt con- 
sumed has an efficiency of 75 per cent. — Hering, 
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ployment for general work - 
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Cost of Steam and Electrical Power. 





The United States Consul at Chemnitz, Saxony, has sent 
an interesting report to the State Department, which we 
give below, containing some figures in regard to the cost 
in various parts of Europe of steam power and of electrical 
power in Switzerland. As no authority is given for the 
figures, nor the details upon which they are based, the 
great disparity shown should be viewed with some caution. 

The Consul states that Saxony, of which Chemnitz is 
the most important manufacturing centre,is interested in the 
comparisons being made in Switzerland between steam 
power plants and electricity gained by utilizing water. 

It used to be urged that Switzerland’s water supply, if 
properly utilized for obtaining electricity, would reduce 
very considerably her cost of production. Not only has 
she many streams, but they fall from such heights that 
even rivers of small volume have great power. **Millions 
of horse power are going to waste in these hills,” was a 
common expression. ‘‘ Switzerland had only to make 
sluices, put in wheels, lay wires, and get for a ‘song’ what 
other less favored nations had to buy with enormous con- 
sumption of costly coal,” was what even scientists said 
only a few years ago. The sluices were laid, dams made, 
wheels hung, and wires put down. What is the result? 
Every effort that science could suggest, ingenuity devise, or 
mechanics arrange was made in different cantons of the 
little Republic to gather electricity by, and transmit it from, 
her rivers and streams. The latest reports show that if 
Switzerland, or any other country with streams and cli-: 
mate like her’s, is to win her way into the world’s markets: 
and take a place in the front ranks it must be by some: 
better method than the use of electricity gained and trans- 
mitted from rivers and waterfalls. 

The following table, just published in Chemnitz, shows 
what 50, 300 and 500 horse power costs in England, Ger 
many, Behemia and Switzerland per annum : 





, = eee 
|} 50h. p.| 300h. p.| 500 h. p. 





Country. 
|— sieantinnceadlNeiiaailocaet oes 
Boragland ......:...cccecsevccesccvccsenens $24.24 | $12.58 $9.88 
CN Cero Gi cepuedeesieeteeenes 29.21 15.52 13.51 
RE Aa oc cana se apes (Shue ed Shed 27.50 14.74 12.97 
SIE Sh higsedtss<0cs vibe avisanees 46.82 29.61 25.54 


Compared with the above, the cost of the same amounts 
of horse power of electricity transmitted 3.1068 miles (5 
kilometres) in an air line in Switzerland, according to re- 
sults published in connection with the foregoing table, is as 
follows: 50h. p., $30.88; 300 h. p., $16.98; 500 h. p., $12.54. 
But to this must be added the transmission cost, which will 
make the total as follows : 50 h. p., $57.68; 300 h.p,, $31.27; 
500 h. p., $25.48. 

How, at these rates, isit possible to turn from steam to 
electricity? How is it possible for a people using so un- 
certain and expensive a power to compete with England, 
Bohemia, Belgium or Germany? It is only by building a 
big plant, 500 h. p. at the very least, that electricity begins 
to show any profit that would commend it as a substitute 
for steam. It is only then that its prices sink te those of 
the same amount of power yielded by its rival. The 50 and 
300 h. p. gained by steam, even in Switzerland, come 
cheaper than the same amounts of 
electric power produced and 
transmitted from the _ rivers. 













FIG, 10.-ROPE DRIVE WITH SHAFTS AT AN ANCLE, 


These facts may be disappointing, but there they are—the 
results of experiments. 

Switzerland, with its freshets, its uncertain supply of 
water (for, though there may always be enough, there may 
at times be too much), its icy winters, its electrical disturb- 
ances during mountain storms, and its dangers from high- 
straineG currents, causing much inconvenience and labor 
in laying, caring for, and repairing the wires that carrv the 
currents over loag distances, is, after all, hardly the best 
place in the world for this experiment. 

Add, then, to all these the necessity of keeping up a large 
reserve steam plant to carry on business when, from any 
of the causes cited, electricity fails. It is not claimed, 
however, that at all times and under all circumstances it 
will not pay to obtain power from streams and transmit it 
in the form of electricity. Where work is carried on day 
and night, in cases where the power is used also to supply 
light (which it does at very small cost), it can be made to 
take the place of coal at cheaper prices, 


etna ng eee 


nt 
ve 
st 
‘al 
he 
he 


ns 
ite 


nd 
ne 


sa 


he 


of 
ay 

he 
h- 
or 
he 
st 























NOVEMBER 11, 1893, 






LR ER I FR, 


HAT the Weston instruments 
were adopted by unanimous con- 
sent of the jury as standards 
for all electrical measurements 
at the World’s Fair, although 
gratifying to Mr. Weston and 
his past and present able assist- 
ants, was scarcely surprising, 9s 
the excellence of these instru- 
ments is recognized, both in 
this country and abroad. 
Prof. Ayrton, of England, who 
was himself identified with the 

manufacture of electrical measuring instruments for 

many years, made the proposition, although excellent 
instruments of English, German and French make, were 
at the disposal of the jury. 

The exhibit of the Weston Electrical Instrument Com- 
pany, in which one of each of the many different types 
and ranges of instruments manufactured by them is 
represented, affords the best illustration of the accuracy 
and care with which the manufacture of these instru- 
ments is carried out, even to the minutest details. This 
is especially true of the exhibit of sample boards con- 
taining all parts, down to the smallest screw, which en- 
ter into the construction of Weston instruments. 

One of the accompanying illustrations shows a num- 
ber of curious visitors deeply interested in one of the 
illuminated dial instruments; the brilliantly lighted 





WATCHING THE ILLUMINATED DIAL. 


scale stands out in bold relief from the dark background. 
This unique feature of the Weston station instruments 


has added to their popularity. A handsome collection 
of photographs of switchboards on which Weston sta- 
tion instruments are exclusively used decorates one of the 
walls of the booth at the rear of the exhibit and 
testifies to the immense popularity which these instru- 
ents have gained within less than one year. Although 
quite a number of these instruments are shown in opera- 
tion at the ex.hibit of the company, their behavior 
under actual working conditions may be studied to 
better advantage on a number of switchboards in Elec- 
tricity Building and Machinery Hall. In some cases 
they are in disguise, as, for instance, on a very hand- 
Some white marble board in Machinery Hall and on 
Supdry small ones in Electricity Building, where the in- 
‘trument is covered by a circular brass case with a plain 
White dial, in which an opening is made sufficiently 
large to show the illuminated dial. A full description 
of the Weston station instruments may be found in 
The Electrical World of March 18, 1893. 

A very neat novelty in the portable instruments is 
shown in one of the uccompanying illustrations. As will 
be seen, the instrument, a voltmeter, is placed in a ma- 
hogany box with lid and lock. A separate compartment 
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is provided, in which are contained four “lamp adapters,” 
one for each of the principal lamp sockets in use at 
the present time. The addition of this ingenious 





A NOVEL TESTING SET. 
device is apparently a great convenience to inspectors, 
since, in order to make suitable connections, it is only 
necessary to insert the respective adapter in place of a 





A HANOSOME DISPLAY OF 


lamp and to make connection with the contact plug 
which fits all the different adapters. 

The laboratory standard instruments were designed 
for the most rigid requirements of accuracy. The prin- 
ciple involved in their construction is the same as that 
used in the portable direct current instruments, only 
the dimensions of the apparatus are considerably in- 
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SECTION OF A WESTON SCALE. 
creased, so that a scale 14 inches long is obtained. The 


scale itself is of peectiiar construction. As will be 
seen from a portion of the scale here reproduced, a 
number of concentric circles divide the scale marks 
into five equal parts. A diagonal line is drawn from 
the top of one division mark to the bottom of the next 
one. This diagonal scale does away with all the guess- 
work of interpolation, since by means of the very 
narrow pointers the 1-10 part of one division can be 
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read with accuracy by passing the eye along the index 
to a point where index and diagonal intersect each 
other. The variety of uses to which this type of instru- 
ment may be put is almost endless. With two such in- 
struments, one with a high resistance coil for voltmeter 
purposes and one with the same of low resistance for 
current measurements by the fall of potential method, 
together with the necessary resistances and shunts, a 
most complete laboratory outfit can be obtained, and 
measurements can be made with an accuracy of 1-10 of 
one per cent. from a minute fraction of a volt or am- 
pere up to several thousand. By means of Mr. Weston’s 
special alloys without temperature coefficient a remarka- 
bly close compensation for temperature is obtained in 
these instruments, a result which has so far not been at- 
tained in any other type of instruments. 

The direct reading wattmeter for alternating and di- 
reef current circuits involves essentially the same prin- 
ciple in its construction as that employed in the Wes- 
ton portable voltmeter for alternating and direct cur- 
rent circuits, with this modification, that the main cur- 
rent passes through the stationary field coil of few 
turns of comparatively heavy copper wire, while the 
movable coil, in series with an appropriate amount of 
external resistance wound non-inductive, takes a very 
small portion of the main current, and is connected in 


MEASURING INSTRUMENTS. 


parallel with the object to be measured. Wattmeters 
are exhibited with ranges varying from 150 to 15,000 
watts over the whole scale. The instrument illustrated 
is especially intended for the test of incandescent lamps, 





Direcr READING WATTMETER. 


and has a range from 0 to 150 watts in single watt di- 
visions. The maximum current capacity for this watt- 
meter is given as two amperes, and the maximum yvolt- 
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age allowable 150 volts. Electrically, these instruments 
are so dimensioned that errors due to self-induction are 
negligible. 

The Weston ground ‘detector, illustrated herewith, 
is shown in operation at the exhibit. It is really a modi- 





GROUND DETECTOR. 


fied voltmeter, and so constructed that it quickly indi- 
cates the existence of grounds, and also shows 
the insulation resistance of the _ circuit when- 
ever consulted. It can, therefore, be trusted as a guide 
to determine whether the insulation of a circuit is de- 
teriorating, and to indicate when the circuits need at- 
tention. In order to determine the actual insulation re- 
sistance of a circuit with this instrument, a 
simple calculation would be necessary; this calculation 
may be dispensed with, however, by means of a very 
ingenious and simple mechanical calculating device 
which is furnished with the instrument. 

Alloys with negligible and negative temperature co- 
efficients form probably one of the most extraordinary 
exhibits of its kind. When Mr. Weston gave to the 
world in 1885 for the first time the discovery that it 
was possible to make alloys which possess the above 
mentioned properties the fact was received with a good 
deal of incredulity. Since then the observations have 
been verified by other investigators here and abroad, 
and it has been found that the material possessing these 
remarkable properties has moreover the great advan- 
tage that it is, with proper treatment, absolutely free 
of the annoying qualities of german silver and platinoid 
which cause a continual change of their resistance with 
time. These alloys are used by the company not only 
for the compensation for temperature of their instru- 
ments, but also in their portable and laboratory stand- 
ard resistance boxes, of which a complete set is on ex- 
hibition. 

Another result of Mr. Weston’s inventive genius is to be 
found in his standard cell without temperature coeffi- 
cient, which also is on exhibition. The general ar- 
rangement of the cell and the ingredients used in it may 
be known from the patent specifications and the short 
descriptions which appeared in the beginning of this 
year. The form adopted is the well known form, 
with platinum leading-in wires at the bottom. One 
electrode is formed of mercury or amalgamated plati- 
num, covered by mercurous sulphate paste. The other 
of cadmium amalgam; the liquid filling the cell is a 
concentrated solution of cadmium sulphate. The cell 
has an BE. M. F. of 1.019 volts, and possesses the ex- 
traordinary quality that its E. M. F. is practically con- 
stant for changes in temperature. The safe limit of 
temperature given is from 5 degrees to 60 degrees cen- 
tigrade, within which limit the E. M. F. of the cell may 
be considered absolutely constant even for the most rig- 
orous requirements of accuracy. The advantage gained 
for accurate measurements will be more apparent from 
the following consideration: In order to make a de- 
termination with a Carhart-Clark cell, which is to be 
accurate to 0.01 per cent., the temperature of the cell has 
to be determined accurately within 4 of a degree centi- 
grade and the cell must be kept at a definite temperature 
within this limit for a considerable time, since its tem- 
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perature coefficient is only correct under the supposi- 
tion that all parts of the cell have the same tempera- 
ture. The Clark standard is therefore really only a sec- 
ondary standard, the accuracy attainable with it depend- 
ing primarily upon the accuracy with which the tempera- 
ture determination can be made. The Weston standard is, 
however, by reason of its independence of temperature 
measurements, a primary standard, the accuracy at- 
tainable depending simply upon the accuracy with which 
its electromotive force has been determined. 

The two last named inventions of Mr. Wesfon, and 
of which the Weston Instrument Company is the bene- 
ficiary, are probably two of the most important and 
most valuable contributions to the art of electrical meas- 
urements that have been recently made. 

DISPLAY OF MORSE, WILLIAMS & CO, 

An exhibit which not only attracted the attention of the 
sightseer, but ministered to his comfort as well, was that 
of Morse, Williams & Co., of Philadelphia, Pa.,a view of 
which is shown in the accompanying illustration, This 
elevator conveyed passengers from the floor of the Trans. 
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portation Building to the gallery, and an excellent oppor- 
tunity was given of testing the machine under the exacting 
conditions of daily practice. So satisfactory and efficient 
was its operation that as a result the demand has increased 
for this already well known elevator. 

The field of the electric elevator has broadened during 
the past few years until now this form of machine is very 
popular, especially for passenger work, where simplicity 
of construction, accessibility of parts and smoothness of 
running are particularly desirable. The Morse, Williams 
& Co.’s elevator was designed especially with a view 
of obtaining these features, and the success with which it 
has met is evidence that the desired results were obtained. 

The machine has a worm of bronze or steel and a 
wheel incased in an oil-tight housing; the thrust of 
the worm-shaft is taken on hard metal buttons revolving 
in oil. 

The motor is attached to the wormshaft by means of a 
coupling. The wormshaft is provided with a powerful 
double shoe brake, which is released by the action of an 
electromagnet and is applied by a weight. The special 
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advantage of this arrangement is shown in case the electric 
current from any cause be cut off, as the brake would be 
instantly applied, thus stopping the machine. The brake 
is so constructed as to act as a governor in checking 
the descent of the car, should it be accelerated be- 
yond the normal speed at which the motor is designed to 
run it. 

The drum upon which the cables wind is grooved in the 
lathe, and keyed fast to the heavy shaft, to which the worm- 
wheel is also keyed. This shaft is provided With stop col- 
lars and nuts, arranged to stop the car at terminal landings 
independent of the operator. 

The slack cable stop arrangement is also a feature of this 
machine; it stops the machine automatically in case the 
car should become obstructed in its descent and stop. With- 
out such an attachment there would be an unwinding and 
consequent entanglement of the cables with the machin- 
ery. 

The motor is of the slow speed, multipolar type; the bear- 
ings are self-oiling; carbon brushes are used, requiring a 
minimum of attention, The reversing switches and con. 
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trolling apparatus are of simple and improved forms, their 
action causing the elevator to start easily and gently with 
and without a load. 

The whole apparatus is placed on a heavy cast iron bed 
plate, and the motor is thoroughly insulated therefrom when 
a high-tension current is used, to obviate danger of shock in 
the car. The efficiency of the machines has been tested 
under varying conditions, and the makers claim that the 
average amount of current consumed, both in raising the 
load and lowering the empty car, has been found to be 
lower than in any other type of direct electric elevator 
These machines are designed to raise average loads at 
speeds as high as 250 feet per minute. 

The passenger cars are carefully constructed of sea- 
soned lumber, well ironed and braced and equipped with 
the most reliable safety devices. 

Morse, Williams & Co. manufacture a complete line 
of passenger and freight elevators and have unsurpassed 
shop facilities for this class of work. They received the 
highest award at the World’s Fair for the direct electric 
elevator described above. 
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NovEMBER 11, 1898. 


On the Current Strengths in Simple Cirenits Con- 
taining Resistance, Inductance and Capacity Under 
Periodic Impressed Electromotive Forces of the 
Rectangular Wave Type. 





BY A. E. KENNELLY. 


In THE ELECTRICAL WORLD for March 18, 1893, Vol. XXT., 
No. 11, p. 208, a formula is given for determining the ef- 
fective alternating current strength in a simple circuit 
containing resistance and inductance when the E. M. F. 
acting upon it is periodically reversed by a perfectly ad- 
justed pole changer. 

That formula may be written 





Pome tanh > 
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where # = 6/r, the ratio of the semi-period to the time 
constant of the circuit. 

In THE ELECTRICAL WORLD for April 8, 1898, Vol. XXI., 
No.14, p 261, the corresponding formula is stated for the case 
of a simple circuit containing capacity and resistance, viz. : 
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« being again the ratio of the semi-period to the electro- 
static time constant C R. 

The case of asimple circuit containing resistance non- 
ferric inductance and capacity in series, may here be con- 
sidered as represented in Fig. 1. The reversals are effected 
by the perfectly adjusted pole 
changer attached to the pen- 
dulum. Such a circuit will 
have a total resistance of Ee 
R ohms, a total capacity of C ; 
farads and a total inductance 
of Lhenrys. It will therefore 
possess an electrostatic time Ny 
constant z,= C R seconds, | i 
and an electro-magnetic time Ih 
constant 7z,,= L/R seconds. | AG 
Let the numerical ratio of 


these two time constants r fh 


= C R*/L be denoted by y 
E 
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FIGS. 1 AND 2.-SIMPLE CIRCUITS CONTAINING RESISTANCE, 


and let 2 = 9/rm, where 9 is the duration of the semi-period 
or the time occupied by one reversal. Then after the pole 
changer has become steadily active, the effective current 
strength in the circuit will be 


Ne Ae anh tanh » , 
=a 7 (3-8). ow 
— 
where J = / i e 
x J 
a ‘) 
7 ( + Va 7 >). 


The coefficient of E/R may ‘be called the conductance 
factor of the circuit, and its reciprocal the impedance fac- 
tor. 

When y is not greater than 4 this formula becomes arith- 
metically unmanageable, but can be transformed as follows: 
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When y = 4,1 = R Pee 2 sech* 7 ; (4) 
4 
ogee . fe 
oii E Qy p sinh 2 — sin 7 i 
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lt y = x , which would correspond to the case of an in- 
liniely great capacity—that is, toa short-circuited con- 





x 
. tanh — 
denser—(¥) becomes I = R a -, coinciding with (2), 
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From these formulas the following table has been pre- 
pared : 


TABLE OF CONDUCTANCE FACTORS FOR NINE FIXED VALUES OF Y 
AND FIFTEEN VALUKS OF 2, ‘ 


x ly = asly = ay = ay = aly - 6 \y =6ly =10\y = Wy=« 


0.2832 0.28165) 0.2772| 0.2767| 0.2763'0.2753 











0.6620 0. 5660/0.5378/0,.5250 0.5118) 0.5025) 0.4951/0.4883 
0.9033) 0. 7892) 0.7344'0.€618 (0. 0.6807 0.6528] 0.6445 |0.6297 
0.8230/0.901 30.8578 0.8266 |0.7922) 0.7633) 0.7418 0.7197 
. pars 0.9047 |.9115 0.8924 \0.8614) 0.8311) 0.8050 \0.7782 
0 6046 0.8165)0.9157|€.9194 (0.8923) 0.8738) 0.8476 0.8177 
10.4897 0.7071 0. 2759 0.9070 |0.9295| 0 9204) 0.8981 0.8658 
|0.4482, 0. 6325 |0.7774 0.8580 0.9200) 0.9374) 0.9255 0.8944 
0.4083 0.5773'0.7071 0.8043 (0.8942! 0.9393; 0.9413 0.9129 
0.5 erates .500 (0.6124 0.7071 0.8263 0.9193 0.9532 0.9354 
0.3163/0,4472 0.5477 0.6325 |0.7591| 0.8846) 0.9522 0.9488 
0 28880, 4083 0.5001 0.5773 |0.7011| 0.8450) 0.9439 0.9579 
0.2500) 0.3536|0.4330'0.500 |0.6113) 0.7654| 0.9152 0.9682 
0. 22360, 3163 0.3873 0.4472 |0.5475) 0.6983) 0.8783 0.9747 
0. -aneas. 28280 3464/0.40 0.4899, 0,6268 0.8280 0.9794 








From this table the curves in Fig. 2 have been drawn. 

If it were possible to completely remove inductance and 
capacity from such a circuit, its current strength would be 
regulated only by the resistance, and would remain at the 
value E/R, whether the pole changer vibrated or not. The 
insertion of non-ferric inductance, such as a galvanometer 
coil into the circuit, would increase the impedance and in- 
troduce a conductance factor. We know that if the alter- 
nating E. M. F. were sinusoidal, it would be possible for a 
given frequency and inductance, to insert in the circuit a 
condenser of such capacity as would neutralize the im- 
peding effect of the inductance and restore the current 
strength to E/R ampéres, with the conductance factor to 
unity. The curves of Fig. 2 show, however, that when the 
alternating E. M. F. is rectangular instead of sinusoidal, 
no condenser can completely neutralize the influence of 
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INDUCTANCE AND CAPACITY, 


the inductance, but partial compensation can always be 
effected by a judicious selection of capacity. If the fre- 
quency be less than that required to make « = 2, the con 
ductance factor can always be made more than 0.9. For 
example, if # = 2.2 so that the semi-period is 2.2 x the 
electromagnetic time ccnstant, the conductance factor 
without capacity would be 0.52. The insertion of a con- 
denser of such capacity as would make y = 0.5 is shown 
in Fig. 2 to raise the conductance factor to 0.9, and this 
would be the maximum possible at that frequency for any 
capacity. 

With higher frequencies, namely such as make the 
semi-period considerably less than half the magnetic time 
constant, the insertion of a gradually increasing capacity 
into the circuit no longer produces a steady increase of 
current strength to a single maximum followed by a de- 
cline. There will be fluctuations in the current strength, 
so that a slight increase of capacity may diminish the cur- 
rent, while a further slight addition nmiay raise it, anda 
still further increase of capacity may reduce the conduct- 
ance factor again. In fact if the curves of Fig. 2 were 
drawn for diminishing values of y below 0.5 the ascent 
and descent near the maximum would exhibit abrupt un- 
dulations, always attended, however, with a diminishing 
maximum conductance factor. 

As an example of the application of these principles, con- 
sider the case of a circuit whose resistance is 100 ohms and 
inductance 0.1 henry, operated under an E.M.F, of 2 volts, 
making 200 reversals per second. If there were no induc- 
tance the current strength would be 2/100 ampére. The 
inductance will reduce the current. The time-constant of 
the circuit being 0.1/100=0.001 second, and the semi-period 
being 1/200 second, the ratio 9/r = 2 = 5, and by formula 
(1) the conductance factor becomes 0,782, bringing the cur- 
rent to 15,64 milliampéres. Ifa capacity of, say, 10 microfar- 
ads (0.00001 farad) be insertedin the circuit, the effect upon 
the current may be determined by formula (5), for the static 
time-constant CR is 0,00001 x 100 = 0,001 second, making 
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the ratioy = 1. The conductance factor fora =5 and 
y =1 is shown by the curves and table to be 0.6888, so that 
the current is reduced to 13.776 milliampéres. The capac- 
ity which will make the current strength a maximum is 
shown by Fig. 2 to be approximately represented by y = 3- 
making the conductance factor 0.912, the current 18.24 
milliampéres, and the condenser required 30 microfarads. 

If, instead of periodically reversing an E. M. F. upon a 
circuit, the E. M. F. is simply introduced and removed at 
equal successive intervals, it is evident that all the preced- 
ing formulas. will apply, except that the value of the 
E. M. F. must be halved, since the current established by 
five volts alternately applied to a circuit, will be the same 
as that from ten volts applied in one direction for half the 
time. It is necessary to assume, however, that on with- 
drawing the E, M. F. there is no opening of the circuit, or 
at least that the process of removal occupies a negligibly 
brief interval. while any resistance resident in the source 
of E. M. F., such as the internal resistance of a battery, 
must be substituted in the circuit during the periods of 
removal. 

Electromotive forces of the rectangular wave type, while 
of considerably less importance than those of sinusoidal. 
type, are yet not withont practical applications. The cur- 
rent strengths they establish seem to have been hitherto 
algebraically determined solely by the use of infinite con- 
vergent series. For simple series circuits they are here 
seen to be capable of complete expression in brief and 
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Blackening of Ineandescent Lamp Bulbs. 


BY W. STUART-SMITH. 

In looking over the issues of an electrical journal for 
this year [ have repeatedly noticed discussions as to the 
cause of blackening of incandescent lamp bulbs. The latest 
theory seems to come from France, and is to the effect 
that residual oxygen in the bulb, together with that which 
was occluded in the filament, attacks the carbon and forms 
carbonic: oxide, which undergoes dissociation by coming in 
contact with the comparatively cold glass, depositing the 
carbon and leaving the oxygen free for a repetition of the 
process. It has been some years since I have paid attention 
to chemical matters, but, unless Iam mistaken, cooling as 
above would nof cause dissociation, and the above explana- 
tion cannot be the correct one. It seems to me thata 
portion of the action, at least, must be due to the follow- 
ing cause: It is well known that all substances in the solid 
or liquid form give off vapor, in fact, are surrounded by an 
atmosphere of their own vapor. If thesubstance is confined 
in an airtight space the vapor density is definite for every 
substance and for every temperature, but varies greatly with 
the temperature, being much greater for high temperatures. 

For a given substance and a given temperature the vapor 
density will be the same no matter what other gases may 
be present, but if other gases are present in considerable 
quantities considerably more time will be required for the 
density to reach its maximum value. In a vacuum, on 
the contrary, the action is comparatively rapid. 

Carbon when cold is a very stable substance and its vapor 
density very low, but at the high temperature of the white- 
hot filament vaporization must be comparatively rapid and 
the vapor density relatively great. As the hot vapor comes 
in contact with the cooler glass it will deposit, and thus 
vaporization. instead of stopping as would be the case if 
the glass was the same temperature as the filament, con- 
tinues while the lamp is burning. When the lamp is ex- 
tinguished the vapor in the globe must deposit on the glass 
until the definite density of the vapor of the cold carbon 
is attained. The more rapid blackening when the lamp is 
new may be due in part to the better condensing action of 
the clean glass, and it may be due in a greater part to the 

fact that some portions of the filament are more easily 
volatilized than others and the action consequently more 
rapid while these are being thrown off. 
oe Hoes 
Incandescent Lamp Experiments 





A recent issue of the London ‘* Electrician ” states that 
some curious experiments upon incandescent lamps have 
been described by Mr. A. A. C. Swinton. By means of a 
high-frequency alternator, and a condenser formed out of 
a thick plate of glass and a couple of wire ends, it was 
possible to raise an ordinary 100-volt incandescent lamp to 
full incandescence. The explanation which Mr. Swinton 
offers is that the current consists of very brief intervals of 
enormous current alternating with longer intervals of 
practically no current. He observes that with a steady 
pressure of 100 volts the 5-c. p. lamp would expend 25 
joules in every second, at a steady rate of 25 watts. With 

a high-frequency current of 100,000 ~ per second, and 10,000 
volts, it is clear that each pulsation would be required 
to produce 0.00025 joule, and to pass only 0.000000025 cou- 
lomb, in order to develop the same energy per second. The 
average current in the lamp during any one impulse would be 
as great as 25 amperes ; but each impulse would be followed 
by a period of inactivity 999 times as long, making the 
average current in the complete second only 0.6025 ampére. 
The thermal capacity of the filament would prevent its 
temperature varying in the same ratio as the extremely 
variable power, and would cause it to emit a practically 
steady light. In the same way, for example, we might 
apply a transient force of many millions of pounds to the 
rim of a flywheel, while causing it to turn only with the 
normal speed which a steady force of 100 pounds would 
produce, 
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ELECTRO PHYSICS. 

High Frequency Currents,—The Lond, ** Elec.,” Oct. 20, 
in an editori2], calls attention to some recent experiments 
by Mr. Swinton ; an ordinary 100-volt lamp was raised to 
full incandescence by a high frequency alternator and a 
condenser made of a thick plate of glass and a couple of 
wire ends. (See Digest Oct. 21.) The explanation which 
he offers is that the current consists of brief intervals of 
enormous current alternating with long intervals of prac- 
tically no current. With a steady pressure of 100 volts a 
5c. p. lamp would require 25 joules in every second at a 
steady rate of 25 watts ; with a current of 100,000 periods 
per second and 10,000 volts each pulsation must produce 
0.00025 joule and pass only 0.000000025 coulomb in order to 
develop the same energy per second. The average current 
during one impulse would be as great as 25 ampéres, but 
each impulse would be followed by a period of inactivity 
999 times as long, making the average current in a second 
only 0.0025 ampére. His previous explanation was that the 
inductance of the current elements of the filament on one 
another was so enormous that the current flows entirely 
through the outside skin or layer of the conductor. Mr. 
Rimington showed by calculation that to produce this ef- 
fect the frequency would have to be enormous ; if there is 
no skin effect it is difficult to see how 25 ampéres can be 
passed through the human body, although it is said that a 
very much greater number of ampéres is produced in Leyden 
jar discharges which are not injurious. The editorial adds 
that it seems probable that the true explanation is a com- 
bination of the two hypotheses. 

Sparking Distances in Paraffin.—The Lond. ‘‘Elec.,” 
Oct. 20, abstracts an article by Dr. Monti from ‘‘L’Elet- 
tricista” for October, describing briefly his experiments ; 
the paraffin used liquefied at 54.76 degrees C., and the 
terminals were made of brass balls; after being melted the 
paraffin was allowed to solidify in a partial vacuum of 100 
millimetres, and was then fused again and allowed to 
solidify in air, the object of which ws to avoid air bubbles 
between the terminals. In the test he compared paraffin 
with air; the results show that to discharge through a layer 
of paraffin 1 millimetre thick, between knobs 5 millimetres 
in diameter, requires a difference of potential of 155,000 
volts; according to Freyberg the corresponding difference 
of potential for air under the same circumstances is 5,050 
volts. Dr. Macfarlane had found that for a thickness of 
3 millimetres, a difference of potential of 39,000 volts was 
sufficient, which is far below the values of Steinmetz and 
Monti; this difference Monti believes to be due to the pres- 
ence of air bubbles in the paraffin in Macfarlane’s tests. 

Piezo Electric Quality of Quartz.—The Lond, ‘‘Elec.,” 
Oct. 20, reprints an article by Lord Kelvin intended as an 
addendum to his paper mentioned in the Digest, Oct. 14; 
in it he offers an explanation of the phenomenon, An 
editorial notice in that journal says that in the dielectric 
crystal all that is necessary is a certain space variation of 
stress, but Prof. Fitzgerald has pointed out that this is not 
sufficient to produce the effect in a system of dissimilar 
conductors, as these will require both a space variation and 
a time variation: it states also that the analogue of a 
thermopile can be constructed with differences in the time 
rate of variation of the pressures at the junctions. 

Propagation of Light in Metals.—Mr. Raveau’s serial on 
this subject is continued in ‘‘La Lum. Elec.,” Oct. 21. 

Electro-magnetic Theory.—Mr. Heaviside’s long serial in 
the Lond, ‘‘Elec.” is continued in the issue of Oct. 20. 

UNITS, MEASUREMENTS AND INSTRUMENTS. 

Eclair Meter.—In ** L’ Elec.,” Oct. 14, Mr. Rechniewski 
gives a well illustrated description of the improved form of 
this meter which in its original form was brought out sev- 
eral years ago, The current is measured by an electro- 
dynamic balance, the attraction in which is measured by a 
spiral spring operated by a small and very ingenious con- 
stant speed motor which increases the tension of the spring 
until it balances the electro-dynamic attraction; the mea- 
surements are integrated periodically by recording the 
angle through which the spiral spring must be turned; it 
is applicable to alternating as well as to direct currents : 
one of the interesting features is that the constant loss in 
the motor and fine wire circuit is only four to five watts, 
while that in the series coil of the balance is for the greatest 
current only 0.3 volt; no fraudulent interference, by 
means of magnets or otherwise, is possible : a curve of a 
test made in Paris is given, which shows that in a meter 
for 100 volts and 15 ampéres the errors were less than one 
per cent. 

Borcherding Meter.—** La Lum, Elec.,” Oct. 21, illustrates 
and describes briefly this meter, the underlying principle 
of which is that an iron core forming the end of a pendu- 
lum is sucked into a coil carried at the end of the pendulum, 
the core being supported ona spring; the length of the 
pendulum is thereby increased as the current becomes 
greater ; the current is led to the moving coil by means of 
mercury cups, 
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DYNAMOS AND MOTORS. 


Labour Alternator.—In “La Lum. Elec.,” Oct. 21, Mr. 
Guilbert describes at some length a new alternator made 
by a French company; it is intended more especially to re- 
place the de Meritens magnetos which were heretofore used 
almost exclusively for lighthouse lighting; one of these 
machines was made for the French government for that 
purpose, and of this a number of curves and tables of data 
are given; it is intended for low tension currents, and may 
be either self or separately excited, one of the most impor- 
tant features being that the curve of the current is more 
regular and more nearly a sine curve than in the usual 
forms. The self-exciting form is based on the principle 
that if two wires be connected totwo diametrically opposite 
points on the Gramme ring winding of a bi-polar continu- 
ous current machine, and led to two contact rings, an 
alternating current will be obtained from them, while at 
the same time the continuous current from the com- 
mutator may be used for excitation; he shows 
how this same principle is applied to multipolar 
alternators, in which therefore the armature coils 
are in multiple. An important point in_ the 
design is that the poles of the field magnets are so enlarged 
as to almost meet, the space between them at the circum- 
ference of the armature being at most equal to double the 
air space between the poles and the armature iron ; this 
forms a regularly increasing and decreasing field, and 
leaves no part of the armature winding in a neutral field ; 
in the usual form of alternators there is quite a space be- 
tween the successive field poles, and the wires around 
these parts are moving in a neutral field ; the armature has 
teeth and the winding on its surface is wound like a rec- 
tangular spiral coil, but it may also be wound as a simple 
Gramme ring winding; various diagrams, curves and 
illustrations are given ; it seems that the efficiency is not 
very good, being only 72.2 per cent ; such a machine is 
said to be better adapted for arc lighting than others are, 
it is more stable when run synchronously, will run abso- 
lutely without humming and can be used as a motor. 

Alternating Current Motor.-—‘‘La Lum. Elec.,” Oct. 21, 
describes an alternating current motor having a rotating 
field produced by a simple single-phase current; the gen- 
eral arrangement is shown in the adjoining cut which ex- 
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DIAGRAM OF ALTERNATING CURRENT MOTOR, 


plains itself; the winding is divided into three equal parts, 
through one of which the line current flows, through an- 
other the current is obtained from a transformer as shown, 
which lags behind the first by 120 degrees, and the third is 
a combination of these two currents; this arrangement pro- 
duces the same rotating field as that of a regular three- 
phase current; instead of using a transformer for producing 
a lighting current, a self induction coil, or condenser, or 
both, can be used; similarly a winding may be made giv- 
ing a number of poles; (the description does not state 
whether such motors have been constructed, and it may 
have been taken merely from a patent specification; the 
idea of producing a rotating field in this way is not quite 
new). 

Non-synchronous Motors.—‘*La Lum. Elec. ,” Oct. 21, con- 
tains a mathematical article by Messrs. A. and J. Bois- 
sonas, in which they give a method of calculation applica- 
ble to all non-synchronous motors, for determining the 
work and efficiency. Several curves are given which are 
of interest; among ,other conclusions they state that the 
electrical efficiency is independent of the current in the 
field and of the voltage at the terminals, it depends only 
on the relative velocities of the armature and the field; 
when the current is constant the self-regulation is nearly 
perfect, and the maximum efficiency coincides almost 
exactly with the point of maximum output, which is not 
the case when run at constant potential; curves are given 
showing this; when at rest and at constant potential the 
current attains such a value as to absorb up to 74 times the 
maximum usefui work. and therefore it is very importaut 
not to short-circuit the windings of the armature until 
after the motor is started, as otherwise the motor will not 
run economically, and cannot be used with currents in- 
tended for lighting also. 

ARC AND INCANDESCENT LIGHTS. 


Relation Between Light and _Power.--In the concluding 
portion of Mr, Ram’s serial on incandescent lamp manu- 
facture in the Lond. *‘ Elec.,” Oct. 20, he discusses the 
subject of the relation of the light given to the power con- 
sumed ; he mentions that Prof. Jamieson found the candle 
power to be approximately proportional to the sixth power 
of the voltage, and therefore to the sixth power of the 
current as the resistance of the filament when incandescent 
does not alter very much; he also mentions the tests of 
Prof, Ayrton, published in part in that journal July 15, 
1892, which show that there is a definite relation between 
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the logarithms of the candle power and of the volts, am 
péres or watts. Mr. Ram gives a table of results and a 
number of curves of tests made by himself, which were 
carried to a much higher temperature than those of Prof. 
Ayrton; they were made with Edison-Swan lamps, and 
were carried up to the breaking point; the results are 
shown in the accompanying diagram, in which the dotted 
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RELATION BETWEEN WATTS AND CANDLE POWER. 


lines represent watts per candle; both curves turn 
over at their upper ends, which is caused by 
the disintegration of the filament and the breaking of 
the bulb; the results for these points depend very 
much on the quickness with which the test is made, for if 
kept long at this temperature the filaments deteriorate 
rapidly. In another set of curves he shows the relation 
between the logarithms of the candle power and the volts 
and watts respectively; up to the point where rapid de- 
terioration begins the observations lie nearly in a straight 
line: assuming that they should do so the formula becomes 
e. p. = aV%,aandn being constants, to find which at 
least two observations must be made, but they must be 
made with the greatest care and as wide apart as possible, 
a3 asmall error will make a great difference. Ifc. p. rep- 
resents the candle power at the lower reading for v volts, 
and C. P. that for the higher reading at V volts, 








C, P. 
log oo 
then = —P- 
log — 
v 
c. p. C.F. 
and a= pn = Tr e 


For lamp B in the above curves the readings at 30 and 
55 volts were 6.2 and 158 c. p. respectively, and the values 
of n and a were found to be 5.35 and 7.76 x 10-8; for lamp 
D at 39 volts, 10 c. p., and 57 volts 80 c. p., nm = 5.51 and 
a = 1.695 x 10-8. He gives curves for the calculated and 
the observed values which show very good agreement; 
they begin to diverge above 180 c. p. for B representing an 
efficiency of 0.65 watt per candle, and at 100 c. p. for D at 
1.25 watts per candle. In conclusion he states that it is 
probable that the relation of candle powers to watts is a 
more constant one among different lamps than that of the 
candle power to volts or ampéres, the constancy of the re- 
sistance having an effect in the Jatter case but not in the 
former; (if this is not the case, it is to be regretted that he 
did not give the formula and constants for watts instead of 
volts). 

Lighthouse Lights.—The article of Mr. Bochet on electric 
lighthouses is concluded in ‘‘L’Elec.,” Oct. 14. To show 
the effect of the atmosphere he gives a short table of the 
distances (presumably the distance at which the lights can 
still be seen plainly) for different candle powers and differ- 
ent states of the atmosphere; for 800,000 candles the dis- 
tance is 204 kilometers for clear weather, 85 for medium 
weather, and 31.5 for foggy atmosphere; for 10,000,000 
candles the figures are 260 and 105, and 42.5 respectively. 
all referring to the ocean, as the corresponding figures for 
the Mediterranean are greater, except for clear air. He 
then describes the light at La Héve, which is said to be the 
brightest lighthouse in the world; (see also Digest Oct. 28). 
It is a periodic light, flashing every 5 seconds; instead of 
8 to 16 panels of lenses, they have been reduced in this one to 
4; these revolve once in every 20 seconds, the weight being 
supported by floating them in a bath of mercury. He gives 
the following figures for various lights used at that place : 
Oil lamps with reflectors, 800 carcels, seen in clear weather 
at 41 nautical miles ; oil lamps with fixed lenses, 2,000 car- 
cels and 49.5 miles; electric arc with fixed lenses, 4,500 
carcels, and 57.5 miles ; lights with flashing lenses, 2,500.- 
000 carcels and 130.6 miles. He gives the following form- 
ula for calculating the distance to which the light carries 


when limited by the curvature of the earth, d =4/ o : 


in which r is the radius of the curvature of the earth, r - 

6,366,953, and h is the height, presumably in meters ; at La 
Héve the geographical limit is 23 miles, the light therefore 
carries further than the geographical limit, the object of 
this increase being to compensate for the absorption in a 
fog. In conclusion he says that all the improvements were 
made by Frenchmen, who lead tke world insuch apparatus. 
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Further information regarding the new lighthouse at La 
Heéve, is given at some length by Mr. Audrain the ‘ Bul. 
Soc. Belge,” for May, just issued. 

Are Light Carbons,—The ‘Electro Techmker,” Oct. 15, 
describes an improvement used by the firm of Krupp in 
Essen, which consists in saturating the carbon, or mixing 
the carbon paste from which they are made, with tungstic 
acid, or tungstates; this increases the number of hours 
during which the carbon will last in the ratio of 18 to 21, 
or by using a slightly larger lower carbon the time may 
be increased 28 per cent.; the light giving property is also 
increased, and the carbon dust which usually forms in a 
burning lamp and represents a waste of carbon, is thereby 
prevented, 

Lamp Holders.—The Lond. ‘‘Elec.,” Oct. 20, continues 
its illustrated serial on this subject. 


TRANSMISSION OF POWER. 


Transmission of Power for Mines.—In an article under 
this heading, Mr. Haubtmann, in ‘‘L’Elec.,” Oct. 14, speaks 
of the importance and the success of electrical transmission 
in a number of mines in Central and South America, in 
which he says the Pelton waterwheel, the Thomson- 
Houston and the Gramme machines at 1,500 to 2,090 
volts are used most frequently. He describes the 
plant at Faria, Brazil, which has been running for 
over three years; 20 h. p. are transmitted for a distance 
of over a mile, at about 300 volts, with two separate ma- 
chines and two separate circuits at an efficiency of from 
50 to 55 per cent.; the apparatus was installed entirely by 
French manufacturers ; (we venture to say it would have 
been done differently if it had been done by American 
firms.) 

Three-Phase Transmission from Boujean to Bienne.— 
‘Rev. de L’Elec.,” for Sept. 30, describes briefly and with- 
out giving much technical data this installation in. which 
the power of a 300-h. p. turbine is transmitted at 1,800 to 
1,900 volts and a frequency of 60 to a distant town; step-up 
transformers are used at the station end, transforming up 
from about 75 volts. 

Transmission of Power.—Prof. Unwin’s second lecture 
is concluded in the Lond. ‘‘Elec. Eng.,’’ Oct. 20. The third 
lecture on transmission by wire-rope cable is given in ab- 
stract in the Lond. ‘‘Elec. Rev.” of the same date. 

Cost of Water Power in Switzerland.—A correspondent 
to the ** Rev. de L’Elec.,” Sept. 30, gives some figures re- 
garding the cost of water power in Switzerland. 


CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Large Proposed Plant at Constantinople.—A number of 
the European journals mention that a plan has been pro- 
posed to light Constantinople and the Bosphorus by means 
of waterwheels piaced at three points of the Bosphorus 
where the current from the Black Sea to the Mediterra- 
nean has the greacest force; the scheme is said to be 
feasible and the Sultan has appointed a commission to 
report on it; itis claimed that this will be a greater accom- 
plis':ment than the plant at Niagara, in which case it will 
be the greatest installation in the world. 

Compensating Generators at Derby.—The Lond. ‘‘Elec ,” 
Oct. 28, gives an elevation, transverse section and plan of 
Sayers’ three-wire compensator already mentioned in the 
Digest Oct. 28, and based on his improvements which bave 
been described in detail in these columns. 

Frankfort o. M.—The ‘‘ Elek. Rundschau,” No. 2, Vol. 
Il., devotes almost its entire issue to the majority and mi- 
nority reports concerning the proposed plant in that city, 
which has been under discussion for a number of years. 

Blackpool.—London ‘‘ Lightning,” Oct. 19, publishes as 
a supplement, under separate cover, an illustrated descrip- 
tion of this station, which was opened a few weeks ago; 
the illustration includes two large interior views. The Lond. 
* Elec, Eng.,” Oct. 20, gives, at some length, a description 
of this station, accompanied by a number of large illustra- 
tions; the Lond. *‘ Elec. Rev.,” Oct. 20, also describes this 
station, but without the aid of illustrations. 

Manchester.—The Lond. “‘ Elec. Eng.,” Oct. 29, continues 
its description of this station. 

Train Lighting.—-The Lond. ‘‘ Elec.,” Oct. 20, states that 
the London, Brighton & South Coast Railway is equipping 
10 more trains with the electric light, making a total of 40 
trains ; this system appears to be very satisfactory; it is 
estimated that at least 15 per cent. more work is gotten out 
of anelectrically lighted train than out of a gas lighted 
train; this, alone, in the construction of a train would 
amount to a saving of about $225,000 in the first cost, as 85 
electrically lighted trains would do the work of 100 gas 
lighted trains, 

a Rev. de L’ Elec.,” Sept. 30, continues its article on train 
lighting, giving detailed data regarding the cost. 

Gas Versus Electricity.—According to the ‘‘Elek. Echo,” 
Oct. 14, a large wool factory in Gruenberg, Germany, re- 
placed its 1,900 gas lights by electric lights from a private 
plant; the amount of light obtained was double as much, 
and the running cost was only half as great; it is esti- 
tated that the outlay for the entire electric plant would 
thus be saved in two years. 

_ Stage Light Regulator. —The “‘Elek. Rundschau,” No. 2, 
Vol. I, gives an illustrated description of the Schuckert 
“pparatus for regulating the brightness of lights for the 
Stage, as also for obtaining various mixtures of the three 
“erles of lights, white, red and green, in order to produce 
Certain effects, 

Incandescent La mp Switch.—A correspondent to the 
Lond, **Blee. Rev.,” Oct, 20, describes a double switch and 
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its connections with two lamps, enabling them to be con- 
nected in series or in multiple or singly; when in series 
they burn faintly, the arrangement in that case taking the 
place of a rheostat for diminishing the light. 

Maximum Current Cut-Out.—The ‘*Elek. Echo,” Oct. 14, 
describes and illustrates a new maximum cut-out, in which 
an iron-clad magnet, by attracting its armature, operates a 
small, easily moved catch, which in turn releases a large 
switch operated by a powerful spring. 

WIRES, WIRING AND CONDUITS. 

Fireproof Wiring.—The Lond. ‘“ Elec. Eng.” and ‘* Rev.” 
of Oct. 20, give a description, accompanied by a large num- 
ber of illustrations, of a system of wiring consisting essen- 
tially of conductors threaded on beads ef porcelain, .the 
whole being incased in tubes; (while there are evident ad- 
vantages, there also appear to be disadvantages of no small 
importance). 

Wiring Rules.—The Lond. ‘ Elec. Eng.,” Oct. 20, pub- 
lishes a list of the regulations for wiring and fittings for 
the city of Manchester. 

Press for Lead Covered Cables.—The ‘‘ Elek. Zeit.,”’ Oct. 
20, describes at some length a new hydraulic press for 
covering cables with lead. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

Fog Signaling.—According to the Lond. ‘‘Elec.,” Oct. 
20, the Great Northern Railway Company have made suc- 
cessful experiments and have decided to apply the system 
to their suburban line; the explanation is somewhat vague, 
but it appears to consist of an indicator and bell on the en- 
gine, which is operated by a contact made against a fixed 
brush near the rails, the ringing of the bell meaning that 
the track ahead is not clear. 

Multiple Call.—In ‘* La Lum. Elec ,” Oct. 21, Mr. Zetsshe 
describes the new call of Mr. Wetzer by means of -which 
any one of i2 stations can be called independently of the 
others; the description is accompanied by three cuts. 

ELECTRO-CHEMISTRY. 

Recent Progress in Accumulators.--The Lond. ‘ Elec. 
Rev.,” Oct. 20, contains an editorial article intended to de- 
termine whether, and if so, to what extent, progress has 
been made in the last few years in the manufacture of ac- 
cumulators, bringing them to a level at least with the 
generating plant. After enumerating the desirable qualities 
of an accumulator, they give the results of an investigation 
of the Epstein cells continued over a period of five months, 
the outcome of which tests, they say, are highly creditable 
to the makers of the cells. * Although in existence only two 
and a half years, they state that not a single plate in any 
of the numerous batteries erected has during this time been 
replaced or even repaired, and judging from their present 
excellent condition they think a very long lifetime may 
be safely predicted; the makers’ maintenance guarantees 
of 74 per cent. point to an anticipated life of over 13 
years; their 12 batteries on the Birmingham railways 
have now completed 100,000 car miles without any 
renewals. A short description of the cell and scme 
tests are given, from which it appears that the ampeére- 
hour efficiency was 95 per cent. and the watt-hour effi- 
ciency 78 per cent., when the cells were charged and dis- 
charged in three hours; the plates are made by a medi- 
fied Planté process, they are boiled in a liquid which 1en- 
ders the lead porous and prepares it for formation. In the 
conclusions they say that these cells show conspicuous 
progress in the manufacture of accuinulators, and they un- 
hesitatingly assert that storage cells now at the disposal of 
engineers have emerged fromthe state of laboratury ap- 
paratus into sound reliable pieces of machinery capable of 
working and with minimum attention, the annual deprecia- 
tion rate of which compares favorably with any part of 
the generating plant. 

Improvement in Leclanché Cells.—In the ‘* Electro Tech- 
niker,” Oct. 15, Dr, Grueninger discusses the subject of 
the formation of crystals on the zine and concludes that 
the cause is due to the ammonia in the solution. It has 
frequently been suggested to add hydrochloric acid in 
order to prevent the formation of crystals, but this, he 
states, is soon neutralized by the zinc which is uselessly 
consumed. He then states that by the addition of about 
10 per cent. in volume of acetic acid and 1 per cent. of 
wood vinegar (pyroligneous acid) he has found that the 
formation of crystals is entirely avoided ; from atest made, 
lasting several months, he finds that the consumption of 
zinc is not greater; the E. M. F. appears to be slightly 
greater and the internal resistance was not increased. 

Lead-Dust Accumulator.—-A number of European jour- 
nals mention briefly, without describing, a new method in 
which accumulators are now being made in Germany, 
which consists of obtaining a fine powder of metallic lead, 
called ‘‘lead-dust,” and pressing this into a grid; both 
platee are thus made; the effect of the expansion ac- 
cumpanying the oxidation of the lead in the positive plate 
is avoided by adding to the lead powder some neutral 
material of a porous nature and of sufficient elasticity to 
allow the lead oxide to expand ; the degree of porosity is 
one of the chief features besides the evation of the Faure 
patent, 

Primary Batteries in Theory and Practice.—The serial 
on this subject, by Mr. Cooper, is continued in the Lond. 
‘** Elec.,” Oct. 20, the present section being devoted to po- 
larization, thermo-chemical relations and temperature co- 
efficients ; he explains how the electromotive force of a 
battery may be calculated from the energy of chemical 
combiuations of the materials used, 
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Electric Tanning.—According to the Lond. ‘“ Elec. 
Rev.,” Oct. 20, Mr. Groth has taken charge of the manage- 
ment of the largest tannery in Switzerland, at Orbe pres 
Lausanne, which is now being enlarged and reconstructed 
according to his system of tanning by the aid of electricity. 

MISCELLANEUUS. 
The New Method of Electric Heating and Welding.--The 


‘method, which has been creating quite a sensation in elec- 


tric, as well as in metallurgical fields (described in the Di- 
gest April 29, July 8, Aug. 12, The Electrical World June 
10, p. 430, and July 15, p. 42), consists, briefly, of passing a 
current through a metal immersed in an electrolytic bath, 
The ‘‘Elek. Anz.,” Oct. 15, gives the following interesting 
data, as found from experiments by Mr. Julien, of Brussels. 
The tank used was lined with lead, the lead forming the 
positive pole ; a continuous current must be used ; the area 
of the positive pole must be relatively great; the choice of 
the liquid used depends on its conductivity and on its neu- 
tral action on the metal to be heated ; in the present experi 
ments a solution of chloride of calcium of 20 degrees B. was 
used ; the evolution of gas at the negutive pole, forming a 
great resistance, is supposed to be the cause of the heat, 
but he says the researches have not yet determined defi- 
nitely the true explanation of the phenomenon; the best 
source was found to be a shunt dynamo in parallel with 
accumulators. The regulation of the current is 
of great importance; on the first immersion a 
relatively high E. M, F. is required to reduce 
the oxide and clean the iron, the E. M. F. must 
therefore be regulated ; on removing the piece from the 
liquid the portions leaving last are apt to be heated to too 
high a temperature. With this liquid 110 volts are required 
for heating cylindrical iron rods of five square centimetres 
(or about $ square inch) surface to a welding heat, and for 
every additional 5 square centimetres an increase of 10 
volts is necessary ; but these values change for large sur- 
faces and seem to be different for different metals; for 
more than 250 volts the bath must contain less salt or else 
the decomposition will be too violent ; the time required 
depends entirely on the voltage. Regarding the current, 
he states that after the formation of the layer of gas 4.5 to 
5 amperes per square centimetre (29 to 32. per square inch) 
are required in order to bring it to a welding heat; the 
temperature of the bath is also of importance, and it has 
been found that the best results are obtained at 70 degrees 
C. (about 157 degrees F.), at higher temperatures the layer 
of gas is not continuous. From a table of data giving the 
current, the time and the consumption of energy at various 
temperatures for a piece of iron of 16 square centimetres 
surface, it appears that at 20 degrees C, it took 100 amperes 
for 13 seconds, and at 70 degrees it took 80 amperes for 8 
seconds; at 90 degrees the action became irregular, and at 
95 degrees the layer of gas was no longer formed. To heat 
1 cubic centimetre of iron to a white heat, 7560 watt sec- 
onds are required theoretically, for steel, 8000 and for 
copper, 5250 ; for a certain piece of iron 44 seconds were 
required theoretically, while in an actual experiment it 
was found to take 10 seconds, showing an efficiency of 
about 45 per cent ; this efficiency becomes better when the 
time is shorter, and worse whe. the time is longer ; in ex- 
periments made with the fusion of metals, at which a 
much higher voltage was used for a shorter time, the effi- 
ciency was much better; recent researches with rods of 
graphite have shown that by this means much higher tem- 
peratures can be produced with less consumption of 
energy, than in the electric arc. One of the useful appli- 
cations of the method is in tempering steel, in which case 
the temperature can be regulated very closely and the 
actual tempering produced by simply breaking the current 
and leaving the steel in the liquid. Experiments made 
with different degrees of density of the solution showed a 
great difference in the time of immersion required when 
other conditions were the same. (From other sources it 
appears that the corners of a piece of metal are apt to be 
burnt, as the heat developed is greater there ; also that it 
is important not to immerse the metal too deeply, the best 
resul.s being obtained by simply touching it to the surface 
of the liquid.) 

Electrical Regulator Clock.—The Lond, ‘‘Elec, Rev.,’’ 
Oct, 20, gives a good illustration and description of the 
new system of Mr, Campichi, of Geneva, already men- 
tioned in the Digest. It is a clock, or rather a simple pen- 
dulum operated electrically, which sends an impulse 
through the lines to other clocks once every minute; it 
seems to be the simplest arrangement of the kind which 
has yet been brought out. A pendulum, beating seconds, 
operates a second wheel which once in every revolution 
closes a circuit leading to the secondary clocks, and at the 
same time passing through an electro-magnet near the 
pendulum, the armature of which, on being attracted, 
gives a fresh impulse to the pendulum sufficient to oscillate 
it for the next minute. (An objection which suggests it- 
self is, that this master clock is dependent on the condition 
of the line wires of the battery--thus, if they are open, or 
leaking badly, or if the battery is weak, the impulse given 
to the pendulum will be affected, and as this impulse oc- 
curs only once a minute, the pendulum would probably 
come to rest if a single impulse were omitted.) 

Carbon and Silicum.—The furnace for making a com- 
bination of carbon and silicum, as described in the Digest 
last week, is illustrated in ‘‘La Lum. Elec.,” Oct, 21; illus- 
trations are also given of the magnified crystals. 

Carborundum,.—‘*La Lum. Elec.,” Oct. 21, reprints a 
paper by Mr, Atcheson on this material, 












































































882 


Lightning.--‘‘La Lum, Elec.,” Oct. 21, reprints from a 
medical journal a description by Mr. Chenet of a curious 
experience in which, while traveling in a storm, he was 
enveloped in a blinding white sheet, formed by some sort 
of electric discharge ; the discharge repeated itself several 
times, sometimes enveloping himself, sometimes his com- 
panions and his horse; a number of marks were left on his 
body, which disappeared after ten days. Such discharges 
are said to be quite frequent in the island of Java; a pecul- 
iar feature of this discharge is that the person enveloped 
does not seem to hear the thunder, while others around 
him do, J 

Educational,—Mr. Maycock, in the ‘‘Lond. Elec. Rev.,” 
Oct. 20, discusses ‘‘The Advantages Attending the Multi- 
plication of Electrical Students and Would-be Electrical 
Engineers,” and ‘‘The Necessity for a New Subject of Ex- 
amination by the City and Guilds of London Institute.” 
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Notes on Recent Developments in Electricity 
Abroad.—Part 1.* 





BY CARL HERING, 


Busy men, as most conscientious electricians are, gen- 
erally have little time to study the vast amount of periodic 
literature published weekly, even if the journals were all 
accessible to them, and the foreign languages in some of 
them were no hindrance. For the benefit of such busy 
men the following notes were compiled from articles in 
the principal foreign electrical journals for the present 
year ; as they are all taken from periodicals they neces- 
sari!y contain nothing which has not already been pub- 
lished, and they are therefore intended to forma mere 
résumé or index to call attention to what has been done, 
leaving those who are interested in any of the subjects to 
look up further details for themselves. + 

ELECTRO- PHYSICS. 

Taking up first the subject of electro-physics, I will 
limit myself to only a few of the more interesting papers, 
as most of that which has been published in this branch 
belongs to the subject of physics rather than to electrical 
engineering. 

Mr. Arno has shown that a rotating electric field, quite 
similar to the well known rotating magnetic field, can be 
produced, and that this can be applied to the construction 
of an electrostatic rotary field motor ; it is only of theoreti- 
cal interest, as the power developed is necessarily exceed- 
ingly small. There has been some discussion as to whether 
there is such a thing as electrostatic hysteresis, on which 
this phenomenon is supposed to be based, but authorities 
still differ. 

Prof. Elihu Thomson stated that he has succeeded in mak- 
ing a transformer in which a continuous current is made to 
give alternating currents of any desired frequency, and 
which contains no moving parts. Several other writers have 
shown that the frequency of an alternating current may be 
tripled and doubled quite readily in an alternator without 
increasing the speed. Dr, Sahulka has shown that a con- 
denser may act as a transformer of current into phase, so 
to speak; that is, that a condenser in parallel converts a 
weak current of small phase difference into a strong cur. 
rent of large phase difference, and vice versa. 

Several instruments have been described by means of 
which the curve of an alternating current can be resolved 
into its component sine curves. 

Dr. Heydweiller has made a long series of tests with 
striking distances, giving quite a complete table of the 
results, which we think can be used to advantage in place 
of the very old table of De la Rive, which has been the 
standard of reference for so many years. The much vexed 
question of the sparking distances has also been discussed 
by Mr. Peace in a Royal Society paper, in which he gives 
what constitutes, probably, one of the most complete and 
reliable tests made for certain ranges. Mr, Precht has 
shown that lightning rod points begin to discharge only 
when the potential has reached as high as 15,000 volts, and 
even extremely fine points can be charged to 2,500 volts 
before they will discharge continuously; also that a bunch 
of points must be charged to a higher potential than a 
single point in order to discharge; he believes that in many 
cases the points of lightning rods are inactive. The differ- 
ence of potential of the air at the top and at the bottom 
of the Eiffel tower was found to vary from 8,000 to 
7,000 volts, increasing sometimes to 10,000. 

Mr, Arons described an arc lamp in which the arc is pro- 
duced in vacuum between electrodes of mercury, showing 
some interesting results ; the voltage and the current are 
quite low, but unfortunately the amount of light generated 
is not given. 

In an interesting experiment made by Dr. Gore, he has 
shown that pressure may be converted into current; the 
pressure is applied to an electrolyte, which then generates 
a current at the expense of nothing but the pressure. 

A number of improvements have been described by 
Wimshurst and others in so-called electrostatic machines, 

Numerous experiments have been described with stretched 
wires through which a current is passed; under certain 
conditions the wire will vibrate, some parts becoming lumi- 
nous, while others remain cold; in another case the wire 
itself became deformed as if it had been placed between 
two files. 





* A paper read at the last meeting of the Electrical Section of 
the Franklin Institute, 

t More complete abstracts of all of the articles referred to will be 
found in the 
wo date, 
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A number of articles have been published on the electri- 
cal transmission of sight, but although interesting, they 
appear to contain nothing new orof any great importance, 
and the matter may still be considered as an unsolved 
problem. 

Much has been done in tbe line of the researches started 
by Hertz, but this is beyond the province of the present 
paper. 

Prof. Dewar has made some very interesting experi- 
ments with liquid oxygen, which he now makes in large 
quantities: liquid oxygen is magnetic, and he has shown 
that in liquefied air the magnet will not suck out the 
oxygen, even though the nitrogen is not magnetic; but 
the most interesting parts of his researches, for electricians, 
are those which show that the resistance of all pure metals 
is probably zero at the absolute zero of temperature, or, in 
other words, at that temperature electricity will pass 
through pure metals without any C*R loss; alloys, how- 
ever, do not follow this rule. Prof. Dewar has also suc- 
ceeded in converting air into a solid. It has been stated 
that the magnetic moment of oxygen is about one-thou- 
sandth that of iren, and that liquid oxygen isan ex- 
cellent insulator. 

Much has been written on the electro-magnetic theory 
of light, but it is beyond the province of this résumé. An 
English scientist stated that electro-magnetic waves are 
strictly similar in their nature to light waves, differing 
only in the wave length. The lighé waves are about one- 
fifty-thousandth of an inch long, while the electro-mag:- 
netic waves that have been investigated are from a few 
inches to many yards in length. 

Messrs. Lagrange and Hoho gave what appears to be the 
first public exhibition of the phenomenon, now so well 
known, of heating a metal by its contact resistance with 
water. The heat produced is exceedingly intense, and is 
generated very rapidly—two qualities which may make 
the process one of considerable commercial value. 

It is claimed by Mr. Sandford that Ohm’s law should be 
qualified, as he believes to have found that the nature of 
the medium surrounding a wire has an appreciable effect 
on the resistance of the wire; his conclusions, however, do 
not appear to be generally accepted, and it will be fortu- 
nate if it turns out that he is not correct. 

Mr. Packey claims to have found by photography that 
there is what he calls an electrical spectrum different from 
the remaining part of the spectrum, and that it contained 
only the ‘‘electric rays” of the spectrum. 

Several papers have been written showing how the 
amount of Jight can be measured by absolute instead of 
comparative methods, but none of these appear to have as 
yet been put into the form of a practical photometer. 

A number of interesting phenomena have been de- 
scribed with high tension and high frequency currents 
which, however, time does not admit of mentioning 
here. Much has been written lately endeavoring to ex- 
plain the phenomenon that an incandescent lamp may be 
brought to great brilliancy by high tension, high fre- 
quency currents of exceeding small amperage; most of the 
writers claim that it is due to skin deep conduction, but 
this has been seriously questioned by several equally high 
authorities, and it can therefore still be considered as a 
phenomenon which cannot be explained. Dr. Leduc has 
shown that high tension alternating currents produced by 
electrostatic machines have properties which are analo- 
gous, but not identival with, those which Tesla uses, Mr. 
Rimington has shown that many of the phenomena with 
vacuum tubes can also be produced with such tubes when 
they contain no electrodes, and when they are placed in 
electrostatic fields. Lord Armstrong showed an interest- 
ing experiment, in which a cotton thread was carried 
bodily from one glass of water into another by a current 
from an influence machine. 

A new and important redetermination of the mechanical 
equivalent of heat has been made by Messrs. Griffiths 
and Clark ; they found it to be 778.99 foot pounds. 

Among the interesting articles of speculative nature is 
one in which a French writer endeavors to show that the 
absolute temperature has the same dimensions as electrical 
potential, 

MAGNETISM, 


Mr, Meylan has shown that the gteat care taken by 
some makers to have perfect joints in dynamos is not jus- 
tifiable, as the additional excitation required to overcome 
the effects of joints ina magnetic circuit isonly about 1 to 2 
per cent, ; in transformers, however,the question is quite dif- 
ferent, for if joints could be avoided, there would be a 
gain of 10 to 15 per cent. in the magnetizing current; he 
believes furthermore that the predetermination of the 
characteristics of transformers having a closed magnetic 
circuit is very uncertain, and probably of little practical 
value. 

Mr, Abdank Abakanowicz has described an’ interesting 
arrangement by means of which the effects of hysteresis 
may be compensated in measuring instruments by the sim. 
ple addition of a second electro-magnet, properly designed 
and proportioned, 

In Russia a local north pole of the earth’s magnetism has 
recently been found, thus showing that there are at least 
two north poles of the earth. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Many new instruments and new methods for making 
various measurements were described, but they are too 
numerous to mention here, Those interested in the meas- 
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urement of self-induction will find several articles on the 
Subject in recent numbers of La*Lumiére Electrique. 
Prof, Fleming, in his recent Cantor lectures, has given a 
very good summary of the subject of the practical measure- 
ment of alternating currents. 

The very extended researches which have recently been 
made with the Clark standard cell seem to show that it 
may now be considered as a very reliable and accurate 
standard, provided it is properly made. On the other hand 
it appears that the Daniell standard has been abandoned, 
at least when accuracy and reliability are of great import- 
ance. It appears that the Clark cell may now be relied 
upon within one part in ten thousand, that is, within one 
hundredth of one per cent. 

A number of tests have been made of the Elihu Thom- 
son wattmeter, all of those published giving very favorable 
results; this, coming from abread, is significant. Prof. 
Fleming called attention to the fact that meters placed in 
cellars are often subjected to great changes of temperature, 
producing an error of from 10 to 15 per cent. in the read- 
ings, a subject which he thinks ought to be considered 
more than it is in designing meters. Several forms of 
ohm meters have been described, chiefly for use in meas- 
uring high resistance and insulation. The literature on 
the copper voltameter has received an important addition 
by the paper of Dr. Ottel; he shows among other things 
that the addition of alcohol makes the actual deposit more 
nearly equal to that required by theory ; also that an acid 
solution is better than a neutral one. 

Much has been written about locating faults in under- 
ground mains, but most of the methods are either im- 
practicable or rather cumbersome, requiring the patience 
of a German to apply them. Apparently successful high 
resistances have been made, consisting of rods of a mixture 
of plumbago and clay. Aninteresting and simple method 
for measuring the magnetic qualities of iron was described 
by Dr. Behn-Eschenburg, in which the underlying princi- 
ple is that the magnetic circuit is suddenly broken, which 
enables both tlhe permeability;and the remanent magnetism 
to be readily determined with very simple apparatus, 

Much has been written, especially by the French and 
Germans, regarding the behavior and the calculation of 
condensers for commercial use in alternating current cir- 
cuits ; although interesting, the results will be of little use 
until condensers become cheap enough to be used in 
practice. A feature of interest, if true, for all condensers, 
was reported in an English paper; it was shown that a 
condenser which was excellent at normal temperatures, 
was shown to have very bad insulation when the tempera- 
ture approached the freezing point of water. 

Recent experiments with the arc have apparently shown 
that its temperature is constant, being about 3,500 degrees 
C,and that the amvunt of light emitted per unit area of 
crater surface is also constant, for which reason some have 
urged to adopt it as the unit of light; the amount of light 
given off per square millimetre of crater surface is given 
as about 70 eandles. A French scientist suggests a photo- 
metric standard made of phosphorescent zinc sulphide, 
which in common language might be called luminous 
paint; if exposed to the light it will afterward emit light, 
the intensity of which seems to be independent of the 
original source of illumination, of its duration, or of the 
thickness of the layer. Among the different forms of 
photometers the Lummer-Brodhun type seems to be meet- 
ing with more and more favor. Several curious forms of 
photometers have been described, in one of which light is 
absorbed and measured by a semi-translucent screen of 
increasing thickness, and, in another, letters printed on 
successive sheets, each one with a darker background than 
the preceding, are used, but both are, of course, only very 
crude instruments. 

For measuring extremely high temperatures, as in fur- 
naces, and also for extremely low temperatures approach- 
ing the absolute zero, physicists seem to have found elec- 
trical methods the most reliable. For high temperature 
thermometers Dr. Barus concludes from a long series of 
experiments that a couple made of platinum with an alloy 
of platinum and iridium or rhodium gives the best results. 

Mr. Lagarde has made a redetermination of the specific 
resistance of pure copper, and finds it to be 19.58 ohms, 
presumably legal ohms, at, 0 degree C. for (a wire 1,000 
metres long and 1 millimetre in diameter. He also found 
that the temperature coefficient .00445 is fairly constant 
between 0 and 40 degrees C., and that it is directly pro 
portional to the conductivity of the copper. 

A writer ina German paper calls attention to the fact 
that the shape of the waves of an alternating current will 
have quite a perceptible effect in the reading of a volt 
meter and in the working of an alternate arc light, and he 
concludes therefrom that both should be adjusted with 
currents from the same generator with which they are to 
be used, 

A French writer has devised an analytical metho.! for 
determining the shape of the curves of alternating cu'- 
rents, consisting of an experimental determination of the 
successive terms in the Fourier series, from which the 
curve can then be deduced. The measurements are mac 
with auxiliary apparatus used in connection with the 
alternator, 

There was much discussion in foreign journals regard 
ing the work to be done by the Chicago Congress, but a= 
all this was entirely ignored by the delegates to that Con 
gress it may be passed over here. Although it has been of 

little use, it was none the less interesting and instructive, 
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NovEMBER 11, 1893. 


Mr. Martin’s Lawsuit—Its Object Cash, Not Vindication 
—Fruitiess Exertion—Why and How It Failed.— VII. 


In this issue we bring our report of the Martin case to 
an end, by publishing the cross-examination of Mr. 
Johnston, and the testimony of Mr. Wetzler, which 
completes the report of the evidence given in the case. 

MR. JOHNSTUN’S CROSS-EXAMINATION BY MR. MASTEN : 


The labor of Mr. Martin undoubtedly contributed to the 
success of The Electrical World. I regarded him as a very 
capable man, outside of certain peculiarities. His stand- 
ing, I think, is not as good now as it was. My impres- 
sion is that his entire reputation and standing in electri- 
cal matters developed after he became editor of The 
Electrical World. The fact that he was connected with 
The Electrical World would naturally make him very 
widely known among electrical people. I exercised very 
little supervision over the editorial department. I 
wasn’t in the habit of interfering or giving orders about 
the various details of the work. Mr. Martin was not held 
to any particular time of coming to work. He would 
come at 11 o’clock, if he wished. He would go home 
when he felt like it. Up to the occurrence of Feb. 8 I 
took no steps whatever looking toward the removal of 
Mr. Martin. I had cause for complaint during the year 
1889, principally, however, in reference to Mr. Martin’s 
conduct toward me. Up to Feb. 8 I regarded his services 
as valuable to the paper, and naturally preferred to keep 
him. Mr. Martin, however, acted in such a manner after 
the company was formed that I was afraid I could not. 
I first commenced negotiations for the employment of 
another editor on Feb. 10, two days after Mr. Martin’s— 


Here Mr. Martin’s counsel stopped the witness from 
answering further on this point. 


I first decided to discharge Mr. Martin after this Sat- 
urday, Feb. 8. I had done my best to keep on good 
terms with him prior to that. Mr. Colvin was never in- 
structed to withhold any letter or editorial matter for 
any length of time whatever. The editorial matter went 
through Mr. Colvin’s hands simply to keep a record of it. 
For some days prior to Feb. 8 I hadn’t seen much of Mr. 
Martin. On Feb. 8 I was in the office in the morning. I 
had no communication with Mr. Martin that morning. 
I saw and spoke to Mr. Stump. I asked him whether 
he had got the paper to press, and he said all the adver- 
tising pages had been made up and were ready. The 
reading forms were a little behind; they woul probably 
go down about 10 or 11 o’clock, or some time during the 
day. Before I went up town I said to Mr. Kornfeld that 
there must be no failure about the paper going to press, 
and to go over to the printer’s and see how things were 
and then to the press room, which ordinarily closes at 
12 o’clock on Saturdays, but which I asked him to 
see did not close that day until they got our 
forms. I came down town again to see that 
everything had gone to press, reaching the _ office 
about half past four. I met Mr. Kornfeld, and he said 
that Mr. Martin and Mr. Wetzler were deliberately de- 
laying the paper; that he didn’t think they wanted to 
get it to press that aay. He was then on his way to 
pay them their salaries, and I said, “if that be so, I will 
go with you,” so together we walked over. 

Q. That was a source of considerable surprise to you, 
was it not? A. I certainly felt very much disappointed. 

@. And did you then know any reason why Mr. Mar- 
tin or Mr. Wetzler should have intentionally delayed 
getting out the paper that day? A. I did not, unless it 
should have been from vindictiveness. 

Q. You knew no reason, unless it should be from vin- 
dictiveness? And did you know any reason why they 
should do it from vindictiveness? A. I know that at a 
meeting a few days preceding they had endeavored to 
have a resolution passed which the other members of 
the Board of Directors did not seem inclined to pass, 
and that was the only reason I could infer. 

(4). The resolution with regard to representation of the 
paper at the convention? A. The resolution I refer to 
was one in reference to closing the stock book so 
that no transfers of stock could be made. They of- 
fered the resolution that the stock book be closed and 
kept closed until after the annual meeting, on the pre- 
sumption that no stock could be transferred, and there- 
fore no directors put in to take their places. The other 
members of the board of directors refused to do this. 
and they were exceedingly angry and refused to speak 
with them in reference to the business of the company. 

The meaning of closing the stock transfer book may 
hot be apparent to all readers. A few words, however, 
will make it so. This meeting of the board was held 
early in the year 1890, before the election, which took 
place, as Mr. Martin said, on Feb. 19 or 20, 1890. At 
this election new directors were chosen—one in place of 
Mr. Martin, and also a vice-president in his place; and 
the men so chosen had to become qualified for these 
Offices by becoming stockholders. If the books were 
closed, Mr. Martin argued, they could not become stock- 
holders, as no stock could be transferred to them, and 
consequently they could not be qualified to hold the 
offices of director and vice-president, and of course Mr. 
Martin would remain a director and the vice-president 
for one year from the date of the election. He was dis 
charged about two weeks afterward, on March 5, and he 
went immediately to fill a vacancy either then existing 
or made for him on the editorial staff of the “Electrical 
Engineer,” and all friendly interest on his part in The 
Electrical World ceased. Still, had Mr. Martin sue- 
ceeded in closing the books and preventing a successor 
being elected we would have had a member of the 
*ditorial staff of the “Electrical Engineer” for one of 
the directors and vice-president of the W. J. Johnston 
Company. Likewise, in another member of the edi- 
torial staff of the “Electrical Engineer,” Mr. Wetzler. 
we might be gratuitously supplied with another member 
of the board and also a secretary. As a household ar- 
rangement, a domicile in which is included a mother- 
In-law—at whom, poor, dear woman, humorists like to 
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poke fun—could not begin to compare with this. The 
members of the editorial staff of the “Electrical Engi- 
neer” sitting as members of the board of directors of 
the W. J. Johnston Company, and acting as its vice- 
president and secretary! Mr. Martin thought he knew 
what he was about when he wanted this book closed. 

Q. And who were the other members of the board of 
directors—Messrs. Stump and Hunt? A, Yes. 

Q. Now, I understand that is the only reason that you 
could then give, or can now give, for Martin and 
Wetzler wishing to delay this paper—for vindictive- 
ness? A. I was not looking for any reasons. I under- 
stood the paper was not going to press and wanted to 
know why it wasn’t. 

It was not necessary, nor was it reasonable, that Mr. 
Johnston should be expected to supply reasons for Mr. 
Martin’s strange actions. Men have oftentimes been 
convicted of crimes—and even put to death—and no 
reason was ever given why they committed the crime. 
All the law requires is evidence to establish its commis- 
sion. The reader who has followed the facts will no 
doubt be able to supply himself with satisfactory 
reasons why Mr. Martin delayed issuing the paper. 

Q. After you had this conversation with Mr. Kornfeld 
and he made this statement to you, you went over to 
the printing office; what time did you arrive there? A. 
About quarter of five. 

Q. And there, as I understand, you first announced 
yourself to Messrs. Martin and Wetzler? A. No, sir, 
the first one I spoke to was the foreman of the office. 

q. Mr. Newman? A. Mr. Newman, who testified here. 

Q. What did you say to Mr. Newman? A. I said, 
“What is the matter with the reading forms this week?” 

Mr. Newman replied: “Why, we haven’t got all the 
copy yet; we haven’t a line of editorial copy.’ I turned 
to Mr. Martin and said to Mr. Martin and Mr. Wetzler, 
who stood together: ‘Have you not turned in your edi- 
torial copy yet?’ Mr. Martin said “No.” I said “Why 
not’? They shrugged their shoulders. 

Does any one believe for a moment when Mr. Newman 
said: “We haven’t a line of editorial copy,” he told any- 
thing but the truth? If Mr. Martin was correct in say- 
ing he believed he handed the copy to Newman, Mr. 
Newman then had it in his pocket and refused to pro- 
duce it? That is not one bit likely. 


Q. Both shrugged? A. Mr. Martin did, and said he 
didn’t have time. 

q. Then what? A. By that time the workmen were 
putting on their coats and going home and Mr. Martin 
and Mr. Wetzler did the same thing. I said in astonish- 
ment to Mr. Martin and Mr. Wetzler: “Are you not go- 
ing to stay and get the paper to press? We must go to 
press to-night, because the train leaves at nine o’clock 
in the morning. Mr. Martin replied in a very insolent 
way: “We work regular hours now, and you will find 
that five o’clock is the usual time for printers to stop 
on Saturday.” Mr. Martin and Mr. Wetzler deliberately 
went home, leaving the forms in such condition 

Again the witness was interrupted. 

qQ. Then, as soon as they had gone, do 1 understand 
that you fell to to make up the paper? A. Yes, sir. 

Q. What did you do about having the printers stay? 
A. I paid them a dollar an hour each extra to remain. 
[ made no particular effort to find editorial copy. Mr. 
Martin and the foreman said there was none, and I took 
their word for it. Mr. Martin told me very distinctly that 
there was not. Mr. Martin was exceedingly gruff. He 
said nothing to me about feeling ill or about being up 
the previous night, or about having illness in his family, 
or whether it was my wish that he should stay and 
make up the paper, or whether Mr. Wetzler should stay 
alone and make it up. He did not ask me to go away 
and allow him to complete his work, neither in those 
words or in substance. Nothing of the kind or anything 
anywhere near it. I don’t think Mr. Martin addressed 
any remark to me that I refused to reply to. He did 
say he worked regular hours, and five o’clock was the 
time to quit on Saturday, and he was going home. 1 
think I was too surprised to make any reply to that. 
There was no offer on his part to stay and put the paper 
to press; on the contrary, he refused. Mr. Martin, in- 
stead of coming and going at regular hours, asked to go 
away when he felt like it, and said he would be re 
sponsible for getting the paper to press on time. 


There can hardly be anything more cheeky than the 
asking of the questions which called forth these an- 
swers, in the face of the testimony of Kornfeld, Smitli. 
Weithas and Newman, and even that of Martin and 
Wetzler themselves. Mr. Martin, when on the stand, at 
no time pretended to say that he told Mr. Johnston he 
wis ill or that he asked him to allow Mr. Wetzler to 
stay alone and finish the paper. But supposing he did ask 
that Mr. Wetzler should be allowed to stay alone, as the 
question implies, why did he suggest Wetzler staying 
alone and his leaving? Did he want to leave? 


You attended to the business department?’ A. Yes. 
I mean except when you were in Kurope? A. Yes, 
und then I did some business, 

@. You were in the habit of going to Europe on busi- 
ness? A. Yes; on business and pleasure combined. 

@. And sometimes were gone as long as six months at 
u time? <A. Never. 

Q. You have been gone five months at a time? <A, 1 
don’t think so; IT think four months was the longest. 

Q. You had a country place at Greenwich for some 
years? A. Yes. 

Q. You have been in the habit of spending some time 
there, haven’t you? A. Very little. 


Q. 
Q 


Yes; very little. Mr. Johnston merely slept and spent 
Sundays there. But what the object of this examina- 
tion was except to kill time in the hope that something 
might once again “turn up” it is hard to tell. It is not 
to be supposed that Mr. Martin seriously thought that 
the fact that Mr. Johnston made an occasional trip to 
Europe, or had a “country place at Greenwich for 
some years,” had any bearing on the question at issue, 
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or that such would influence the court which was trying 
this case. Neither were these things to be ashamed of. 
The case was not before a jury of socialists, nor a jury 
at all. There is a curious coincidence in this line of 
ques.tons with Mr. Martin’s ideas about division when 
he came to Mr. Johnston, with the “intention” of resign 
ing because he could not get a share in the business. 

Mr. Colvin never handed over the mail to me. He con 
sulted me. Not at that nor at any time did Mr. Colvin 
hand over the mail to me or delay it, so far as I know. 

This is corroborated by Colvin’s evidence, where he 
said, speaking of the mail, he “sometimes delivered it 
to them direct, and sometimes took it to Mr. Johnston 
before delivering it, for his action.” Mr. Colvin may 
have said this unconsciously, as he afterward tried to 
qualify it by saying, “It was opened by a lady clerk, 
then handed to me, and I held on to it until after Mr. 
Johnston saw it.” Colvin’s answers are not consistent; 
and his first is more likely to be correct than his last. 


It is not a fact that I prepared or caused to be pre 
pared a written statement giving my version of the oc- 
currence at the printing office and presented it to Mr. 
Newman and Mr. Weithas for their signature. I may 
have seen statements from either of these gentlemen. 1 
don’t know that any such statements were prepared. I 
may have seen some writing. I prepared no statement. 
Such was never presented to Mr. Newman or Mr. Wei- 
thas at my request. I don’t know that Colonel Dillont 
entertained Mr. Weithas at dinner. I didn’t pay the bill 
for such dinner. I didn’t prepare or caused to be pre 
pared a written statement for Mr. Kornfeld. I know Mr. 
Kornfeld made a statement in writing. He made it 
voluntarily, entirely. I have not got it in my possession. 

The matter which I sent from Kansas City was ad 
dressed to The Electrical World, as far as I remember. 
I don’t think it was addressed to either Mr. Martin or 
Mr. Colvin. It was to The Electrical World, simply. I 
probably wrote Mr. Colvin about it, and not Mr. Martin. 


Why should Mr. Johnston send anything to Mr. Mar 
tin? For aught he knew Mr. Martin was not in the office. 


This telegram from Kansas City was received on 
Thursday, but dated the night before. Probably the 
greater part of the matter sent from Kansas City was 
sent on Wednesday. I think Wednesday’s batch was 
the heaviest. When I reached New York on Monday 
Mr. Martin made complaints in a general way. I don’t 
think there was any specific complaint. He said some 
of the matter had not reached him until Monday morn 
ing. He may have said most of it had not reached him 
until Monday morning. 

Q. Now, as I understand, when you came back you 
said you discovered nothing had been done to speak of 
on the paper for the issue of the 22d’ A. I don’t think | 
said that; I think I said I didn’t think as much had been 
done as I thought ought to have been done. 

q. You considered it a simple matter for the conven 
tion to be reported? A. By a person not on the ground 

the simplest thing in the world. 

Q. Did he know better than a man who had been at 
the convention? A. It may have been somewhat differ- 
ent, but I had edited a great deal of the copy; mstead of 
uttending the excursions and entertainments, [ had edited 
it so that it was in correct shape. 

(). You mean almost ready to go to press? A. Yes; it 
simply needed a little cutting down. That may not have 
been so with it all, but in the first few days it was. 

Q. Now, on the direct examination, in reply to Mr. 
Keigharn, you testified that you had nothing whatever to 
do with reporting that Kansas City matter, except to go 
through and correct some errors in the names, and 
elaborate sonve litthe points that you thought ought to be 
elaborated, and to cut down some points that you thought 
ought to be cut down. What do you wish us to under 
stand as the correct answer; the one you gave Mr. Keig 
harn, or the one you have now given? <A. That this 
matter was reported, word for word, as it was given in 
the meeting, and all that was necessary was to go 
through and make clranges here and there. That TIT had 
done. 

4). Do you wish us to understand that that matter was, 
the most of it, practically edited so as to make less work 
for Mr. Martin; or do you wish us to understand that you 
hadn’t done anything with it? A. Oh, I had done con 
siderable with it. I had made some corrections, and 
put the matter in such shape all that was necessary- 

«). (Counsel interposing). Mr. Keigharn asked you: “As 
a matter of fact, did you have anything to do with re 
porting the Kansas City Convention?’ and you an 
swered: “Nothing whatever, except to correct some er 
rors.” A, That answer was correct in this sense—— 

q). (Counsel interposing). Was it correct in the same 
sense that you answered my question to-day? A. They 
are both correct. Mr. Martin had complained— 

Q. (Counsel interposing). I want to know which was 
the fact, was the stuff edited, or not? A. Partially edited. 


The unfairness of this method of examination will be 
apparent to any one,the counsel continually interrupting 
to stop the witness when he foresaw that his answer 
was not what he was seeking. Any one who has read 
this report can see that when Mr. Johnston said on his 
direct examination that he had nothing to do with the 
reporting of the convention, he simply said and meant 
to say that Mr. Martin had made the arrangements for 
the report, and this he proved by producing the proposi- 
tion made to The Electrical World to report the con- 
vention, with Mr. Martin’s written acceptance of it in 
these words: “We will go in on this. T, C. M.” If the 
report was defective, as Mr. Martin’s counsel now 
claimed, it was all the more reason why Mr. Martin 
should have made it correct, as the persons who made 
the report were of his own selection, and did the work 
for The Electrical World by his sanction and approval. 

Q. As a matter of fact, the matter was in such shape 
that Mr. Martin, in order to get it ready for the press, 
would have to re-write it, practically? A. Oh, no. 

Q. Wouldn’t he have to re-write it in greater part? A. 
No. 
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Q. Why not? A. Simply because it was not necessary. 

Q. Because of the work that you had done upon it? 
A. No, sir; but because it was not usual to do so. 

Q. Then do 1 understand that it was possible to put 
this matter to press substantially in the form in which 
itcame? A. It could have been so put in the form. 

Q. But did you expect it would be so put in the form? 
A. ‘There was nothing required of a man on the spot that 
I hadn't supplied in the copy. 

. How much work was there, in your opinion, neces- 
sary in getting this matter into shape as it came from 
your hands to put it to press? A. It would be exceed- 
ingly difficult to say. One editor would spend five times 
as long as another, but it would have been no particular 
strain on the brain tissue to get that matter to press in 
due shape from the material Mr. Martin was furnished. 

Q. Do you think, for instance, if half of it had reached 
him on Saturday, and the remaining part reached him on 
Monday morning, that he should have had the whole 
matter ready for the press by Monday at noon? A. No, 
sir; I don’t expect impossibilities. 

(4). Suppose there were nearly 300 pages, and of that 
amount only 100 had been delivered on Saturday, the 
balance coming in on Monday, do you think you could 
have got it ready for press Monday noon? A. No, sir. 

This question and the one just before it are unfair, 
for the reason that both assume what was neither 
proved nor admitted—that a large part of the report 
reached Mr. Martin on Saturday, and not before. Mr. 
Martin himself said none of it reached him until Mon- 
day. Mr. Wetzler said they got some on Saturday. Mr. 
Johnston’s evidence, which was corroborated by the 
telegram, about which there could be no dispute, showed 
that it should have reached The Electrical World or Col- 
vin, who had charge of the mails, in sections on Thurs- 
day, Friday and Saturday. Mr. Colvin was not called 
to dispute this. The question, therefore, was: Did Col- 
vin turn it over to Mr. Martin promptly? Itlay between 
Martin and Colvin. If Mr. Colvin, or any other sub- 
ordinate, was withhholding the report, why did not Mr. 
Martin make him give it up? At that time, according to 
his own letter, he was exercising exclusive authority in 
the office and over Colvin. This we made clear before. 


Because of Mr. Martin’s failure to write editorials. for 
the issue of Feb. 22, Mr. Knight and I wrote them. | 
don’t believe I could mark those Wwe wrote now. Mr. 
Martin wrote some; it is possible Mr. Wetzler wrote 
some. I know items were written by me and others. 

Q. Won't you state exactly, to the best of your recol- 
lection, what the conversation was between you and Mr. 
Martin in regard to the manner in which he was getting 
along with his work? A. He said: “I knew you would 
muddle up the Kansas City report; I knew you weren't 
competent to make the report. We will do the best we 
can, but just when the paper willcomeout wecan’t say.” 

q. Then, that was at the time Mr. Knight was pres- 
ent? A. lam not quite so positive of that. 


What difference did it make whether Johnston was 
positive or not about this? Knight was positive, and 
Martin has never denied what Knight said occurred. 

Q. Why aren't you as positive of it now as you were 
the other day? A. I don't know. 

Q. You testified the other day that Mr. Martin turned 
around to Mr. Knight and made that remark? <A. No; 
it was another remark he made to Mr. Knight. 

The witness was correct here and the learned lawyer 
was in error. What Mr. Johnston said was that Mr. 
Martin turned around and said: “I don’t think I have 
been introduced to this gentleman, but if he comes to 
take a position in this office, I want to warn him that 
Mr. Johnston will take advuntage of him, as he has 
taken advantage of me.” But what was the sense of all 
this badgering of the witness? There was no disputing 
that this occurred. Knight swore to it; and when the 
counsel tried to shake Knight, Knight repeated it. 
Martin has not denied what Knight said, and at the 
time all these questions were being fired at Mr. Johnston 
Mr. Martin had not the slightest intention, we are quite 
sure, of denying any part of what Mr. Knight said oc- 
curred. We certainly hope he had no such intention, as 
to do so would reflect on his own witness, Mr. Knight. 


It was about half-past 12 when I took the copy away 
from Mr. Martin. He did not ask to retain it. Mr. 
Wetzler may have been present. At the time I in no 
way, Shape, manner or form relieved Mr. Martin from 
his duty on that occasion, nor at any other time until he 
was discharged. 1 think I asked Mr. Martin what his 
conduct meant; that | could not understand it, and he 
replied: “Ll am living up to the very letter of my con- 
tract, and I don’t know what you mean.” I don’t recol- 
lect that Mr .Martin with Mr. Wetzler applied to me in 
the afternoon for permission to go on and complete the 
work which had been taken away. I should have been 
very glad to have given it to them, I think Mr. Knight 
was in my room during the afternoon when they were 
there. I went right to work and finished the copy and 
sent it to the printer. I didn’t say in the presence of 
Knight that I certainly would not have them do it. I 
felt at that time that 1 did not want to leave it to them 
to do. I put nothing in the way of their going on with 
their work. I didn't decline to let them go on with it. 

Q. Do you recollect when Mr. Knight first did any- 
thing for you? A. He went to Kansas City with us. 

Q. Didn't you, while he was in Meriden, have him at- 
tend to some business for you? A. I think I had him 
write a letter. That letter had not any regard to the 
employment of an editor to take charge of The Electri- 
eal World. 

Q. During this year 1890 weren’t a number of applica- 
tions made to you as president of the W. J. Johnston 
Co. for information in regard to the condition of its 
affairs by Mr. Martin? A. Not until this row began. 

q. Or by any other of the stockholders? <A. No, sir. 

Q. When you say “this row” you mean the occurrence 
of Feb. 8? A. No, sir. In November I undertook to dis- 
charge Mr. Wetzler, and Mr. Martin objected, and from 
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that time unti Ihis discharge he acted in a most offensive 
manner. 


Q. The question I asked you was in regard to the year 
1890, if efforts were not made by Mr. Martin and other 
stockholders to get you to make a statement .in regard 
to the affairs of the company? A. Yes. 

Q. Frequently, were they not? A. Yes. 

Q. And you didn’t give it, did you? A. No, sir. 

Q. As a matter of fact, there was no stockholder of 
the W. J. Johnston Company during the year 1890 who 
saw the balance sheet, excepting yourself, was there—I 
mean between January and the discharge of Mr. Mar- 
tin? A. There were only five stockholders. 

Q. Were there any who had seen it excepting your- 
self? A. Not that I remember. 

Q. And you don’t deny that Mr. Martin, Mr. Wetzler, 
Mr. Stump and Mr. Hunt had, all of them, asked for a 
statement of the business of the company? A. Well, I 
think they asked it more in the way of-— 

Q. Did they, or did they not? A. They probably did. 

Q. And you didn’t give it? A. I gave them permission 
to examine the books if they would send a man to do it. 

Now let us look at this “statement question’; and we 
can show the trick which is covered up in this absurd 
claim. In the first place, we will admit that Mr. Martin 
was entitled to a statement; to a correct statement. But 
why did he want the balance sheet? He has never told 
us why,and we do not claim that there was any ob iza‘ion 
on him to tell us. But suppose he wanted it for the hon- 
est purpose of supervising Mr. Johnston’s actions—in 
plain English, of finding out whether Mr. Johnston had 
defrauded him in not paying him more than $2,500, as 
the guaranteed dividend on the stock. Then he must 
admit that for the sake of justice it was desirable that 
the statement furnished should be in every sense a cor- 
rect statement of what was strictly the net earnings of 
the company. The statement—the balance sheet—which 
Mr. Martin insinuates was improperly withheld, is one 
of those very same statements which Mr. Morton, the 
expert accountant of Mr. Martin, referred to on his ex- 
amination, and which he admitted on his cross-examina- 
tion was not correct in these particulars. That it did not 
allow anything for bad debts, that it did not allow the 
$10,000 paid Messrs. Wetzler, Martin, Stump and Hunt, 
and did not allow any salary for the president. This in- 
correct statement Mr. Martin wanted Mr. Johnston to 
furnish him as a statement of the net financial earnings 
of the company. Had he done so Mr. Martin would 
have been abroad inside of 24 hours, claiming that, as to 
this statement, Mr. Johnston had furnished it, and there- 
by had elected to treat it as correct. Here we would have 
had another letter of June 7. Mr. Martin knew, or 
thought he knew, what he was doing here. But Mr. 
Johnston knew also what he was about. He steered 
clear this time of Mr. Martin’s efforts. As Mr. John- 
ston said, the statements furnished gave him an idea of 
how the business was running. The dividend was below 
$2,500, even as the balance sheet stood, and it was of no 
consequence to Johnston, as he had to pay that sum 
anyhow to Martin under the guaranty; but, al- 
though it was below it as the statement stood, it would 
have been more so had the statement been strictly cor- 
rect, had the bad debts, the $10,000, and the salary of 
the president been taken out. This is the trick which is 
*overed up in this statement question. Mr. Johnston al- 
lowed them to make up their own statement, which was 
not what they wanted. Mr. Martin knew what he was at. 

Q. Did or did they not get this information that they 
asked from you? <A. I think they did. The representa- 
tive of Martin and Wetzler, the accountant, got all the 
information there was. 

Q. He got it after a mandamus, didn’t he? A. No, sir; 
he did not. He got it without a mandamus. 

Why should Mr. Johnston be asked such a question as: 
“He got it after a mandamus, didn’t he?” If the pro- 
noun “he” referred to Mr. Wetzler, the counsel knew 
that Mr. Wetzler never got anything by mandamus—as 
the application for a mandamus, which was made by Mr. 
Masten, was denied by the Court. If the counsel re- 
ferred to Mr. Martin he was equally incorrect, because 
he knew that Martin got no mandamus until months 
afterward, and got it then by the methods we have 
shown. “His representative” could not have secured 
this examination at that time by this mandamus. 

Q. Now, isn’t it a fact, Mr. Johnston, that the only 
time up to the date when Mr. Martin and Mr. Wetzler 
were discharged that either of them had an opportunity 
to examine the books was at about the 20th day of 
February, when you told Mr. Wetzler that he could look 
at the books? A. It probably was. 

Counsel himself by his question just above admitted 
that the first demand that was made was at the board 
meeting when Mr. Johnston told them to examine the 
books and find out for themselves. And now the counsel 
admits by his last question that on or about Feb. 20, 
which must have been immediately before or after the 
board meeting at which he says the first request was 
made, Mr. Wetzler was, with Mr. Johnston’s knowledge 
and approval, “looking at the books.”’ It will be remem- 
bered that in the very early part of Mr. Martin’s cross- 
examination he could not recollect that on March 5 Mr. 
Wetzler, with the aid of an accountant, was examining 
the books, but Mr. Martin did finally, after a 
little persistent effort on the part of the com- 
pany’s lawyer, and after the referee had re- 
minded him that on that occasion “a letter of very 
peculiar import was delivered to him,” recall this fact 
and admit it. This examination, if we are correct, was 
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made some hours before they were discharged, and, if 
Mr. Martin is correct, at least two days before. 

The reader will recall that there was some variance 
between Mr. Martin’s and Mr. Johnston’s testimony as 
to some of the important incidents in connection with 
this examination made on March 5, but very little 
variance between Mr. Johnston and the witnesses Foote, 
Stump or Colvin. Neither Foote, Stump or Colvin was 
asked a single question by Mr. Martin’s lawyer as to 
whether or not Mr. Johnston attempted in any way to ob- 
struct or interfere with that examination, yet Mr. Mar- 
tin needed some support on that subject. But more than 
that, Mr. Martin omitted to bring forward the account- 
ant, who was making the examination for Wetzler, as 
a witness. Why? He certainly could have told some 
thing about the books and this examination, and likely 
Mr. Martin knew just what he could tell. 

The company was just one year in existence, and this 
was the first and only balance sheet; and although al! 
the stockholders were members of the board of direct- 
ors, not one of them ever proposed that that body, which 
had exclusively the power to do so, should declare a 
dividend, or in any other way correctly ascertain what 
the net earnings of the company were. 

This “statement question’ or “book examination 
question” was the biggest humbug in Mr. Martin’s case. 

So long as he thought he stood a chance of succeeding 
in his scheme founded on the letter of June 7 these 
grievances were not heard of, but when the referee in- 
timated that that letter would not accomplish the work, 
“the statement question” and “the book examination 
question” came very largely to the front. Not until then. 

Q. Now, at the time during the month of February 
weren’t negotiations pending between you and Mr. John 
Henry Hull, a lawyer, and Messrs. Martin and Wetzler 
for the purchase of their stock? A. I think there were. 

Q. And isn’t it a fact that they objected to naming a 
price for the stock until they had an opportunity of 
examining the books and finding out the condition of 
the business? A. I don’t think they gave any such 
reason. They did name a price for the stock. 

Q. But do you know that such negotiations were pend- 
ing. A. Well, there were no negotiations particularly. 

. Either there were negotiations or there were not? 
A. I don’t think you would call them negotiations. 

Q. As far as you were concerned, were there negotia- 
tions pending, or were there not? <A.I should say 
there were not. 

Q. Had you authorized during the month of Febru- 
ary, at any time, Mr. Hull to treat with Mr. Martin and 


Mr. Wetzler with regard to the purchase of their stock? 
A. I probably had. 


Counsel returns to this subject later on, and we shall 
then make a comment. 


Q. Now, you spoke the other day of a meeting of the 
board on Feb. 5, at which a resolution was introduced in 
regard to closing the stock book; what did I understand 
you to say that the bearing of that resolution was on 
the relations between you and Mr. Martin? A. The idea 
Mr. Martin had, or expressed, was that he did not wish 
anybody else—directors—elected who would take his 
place. There were only five directors. and he didn’t 
wish anybody else put in who would take his place. 

We have already pointed out what apparently was 
Mr. Martin’s motives in this move. Mr. Martin was be- 
ginning to feel that his tenure of office was insecure. 
He was beginning to throw up fortifications; his fore- 
sight was always fairly good. 

Q. And the point was, was it not, that in order to 
make the election regular under the by-laws the trans- 
fer book should have been closed before the election? 
A. That was it. 

The trouble with this question is, that there was no 
such provision in the by-laws as is here assumed. 


I never told Mr. Martin that while he was in the em- 
ploy of the company he should remain one of its-officers. 
IT don’t remember having told him that. I don’t remem- 
ber having told Mr. Stump that. Prior to this I had not 
been endeavoring to get Mr. Martin to resign. 

Q. Had you made any efforts during the year 1890 
to persuade Mr. Martin to resign as editor of the paper? 
A. After this episode in regard to the issue of Feb. 15 I 
asked him when I got back from Kansas City what he 
meant, and whether it would not be better for him to 
sell out his stock and leave peaceably. 

Q. That was the first effort you made in any way 
toward securing his resignation? A. So far as T recollect. 
Mr. Stumn and TI had a conversation; Mr. Stump said 
that Mr. Martin was a fool, and that it was too bad that 
he had acted as he had. He said: “Mr. Martin is a very 
good man; he has done very good work for 1.s——” 

Q. (Counsel interposing). All I want to know is, when 
wis the first effort made? A. It was on the day we came 
back from Kansas City, so far as T recollect. 

Q. That was the first time that vou took any sfeps or 
had any iden of having Mr. Martin resign? A. T don't 
recollect before that of any. although I had probably 
come to the conclusion before that some time he would 
have to go. 

Q. Had you authorized Mr. Hull to secure his resigna- 
tion for yon in consideration of your purehasing the 
stock? A. T think not until after the issue of the 15th. 

Q. Then wntil this Feb. 8 you were not trying to get 
rid of Mr. Martin. were vou? A. Not that I recollect. I 
was hoping that he would 

Q. (Counsel interposing.) Were you taking any steps 
whatever to get him out of your paper prior to the oc 
currences of Feb. 8? A. Not that I recollect. 

The counsel must have been of the opinion that it was 
somewhat important to Mr. Martin to make it appear 
that Mr. Johnston tried to get him to resign before the oc: 
currences of Feb. 8. Such was not made to appear, how- 
ever, and we are justified in assuming,on the importance 


attached to this by counsel, and the fact that Martin 








, 20. 
id, if 


lance 
ly as 
With 
little 
‘oote, 
was 
is to 
(0 Ob- 
Mar- 
than 
bunt- 
r, as 
ome 
ikely 


this 
bh all 
rect- 
‘hich 
re a 
Vhat 


ition 
ase, 
ding 
hese 
? in- 
ork, 
ition 
hen. 
lary 
John 
tzler 
rere. 
1g a 
y of 
n of 
such 


end- 
‘ly. 
not? 


ytia- 
say 


bru- 
and 
ek ? 


hall 


the 
lin 
And 

on 
dea 
rish 

his 
In’t 


vas 

bDe- 
ire. 
ore- 


to 
ins- 
on? 


no 


°m- 
T'S. 
*m- 
not 


890 
er? 
5 I 
he 

to 


Ay 
cf. 
vid 
iat 
IV 


en 


ne 


n't 
ly 
Nd 


ie 
he 


ret 
ps 
»C- 
as 


ar 
DC 


ce 


NOVEMBER 11, 1893. 


did not take the stand and contradict Mr. Johnston on 
this point, that it could not be made to appear. 

We said at the commencement of this report that we 
joined in this litigation only when no other recourse was 
open tous. Does not this undisputed testimony prove it? 
After the occurrence of eb. 8 Mr. Johnston wanted Mr. 
Martin to sell his stock and leave peaceably. This could 
only be accomplished by paying Mr. Martin’s modest de- 
mand of some $22,000, and paying it very promptly, 
otherwise he ‘should expect and ask better terms.” We 
then thought that was an unwise course for Mr. Martin 
to take, and that by doing so he was not living up to the 
letter or the spirit of his contract. He no doubt thought 
otherwise, but it may be he has since changed his mind. 


Q. And all your efforts were in the direction of peace 
and harmony, were they? A. Yes, if possible. Mr. Mar- 
tin acted as if it didn’t make a particle of difference 
whether school kept or not. He didn’t seem to care 
whether he pleased me or not. He always tried to im- 
press me with the fact that he could go to San Francisco 
and start an electrical paper, and that he was an in- 
dispensable man. He said he thought Mr. Wetz- 
ler’s piace could not be filled in this country, and he 
knew his could not. I think he said that in November, 
1889. I put no obstacle in his way of remaining until 
after February. 1 found Mr. Martin more difficult to get 
along with than most of my employees. We have about 
fifteen to twenty employees in the office. ‘The letters 
which Mr. Knight wrote were not written to journalists, 
and were not on the subject of obtaining somebody to 
act as editor. 

I think I said I saw a statement in writing made by 
Mr. Ixornfeld. I don’t think either Mr. Newman or Mr. 
Weithas made any statement in writing. No statement, 
as far as I know, was submitted to either of them. 
After I returned from the Kansas City convention 
I caused Mr. Martin’s and Mr. Wetzler’s names to 
be removed from the editorial page as editors. This was 
done before the discharge, but while we were trying to 
fill their places. Even prior to that some changes were 
made in the office stationery. Mr. Martin’s and Mr. 
Wetzler’s bames came off, and My own came off at the 
saute time. Ali the names on it were taken off. 

lt was our custom in the office to take note of every- 
body’s time except mine. Mr. Martin’s time was not 
tuken until after reb. 8. It is not a iuct that about the 
same time my coachman came down and sat in front of 
Mr. Martin’s private office. Neither is it a fact that my 
footan came down and so sat. 1 never instructed Mr. 
Ixornfeld to keep a personal surveillance of Mr. Martin, 
except in a general way. I asked bim to do Certain 
things for me. It is not a fact that 1 issued directions 
to Messrs. Martin and Wetzler that they should not re- 
ceive visitors during office hours; nor is it a fact that 1 
issued orders to them that they showd not take more 
than half an hour tor luncheon, but there was some talk 
about it after eb. 8, probably with themselves. 1 asked 
them to come down at regular hours, the same as the 
oWer employees did. 1 asked Mr. Martin on one occasion 
tu get the paper to press so that 1 could see the proots 
at a Certain time. ‘Liat was tor the issue of eb, 22. IL 
think that was the only occasion. ‘hese instrucuons 
were issued so that I suould see the pruofs in the alter- 
noun, instead of Waiting lor them late at might. 1 had 
then lost contidence im Mr. Martian, and telt that I 
couldn't trust bin. Prior to Feb. 8 there were absolutely 
ho steps tuken by Mr. Hull, at wy direction, looking, 
toward securmg Mr. Marun’s resiguation or the surrel- 
der of his stock; on the contrary, our effort wus to Keep 
Mr. Martin. As to Mr. Martin's efforts to draw away 
employees of ‘Lhe Electrical World, 1 know that certain 
persuns Came trom the office mm which Mr. Mur- 
tm is employed, and said in a general way 
that they had a very nice office, and that people were 
treated very much better than they were by us; and if 
they felt like going down there to get better posiuions 
they would be very glad to see them. 1 know that some 
of them actually did go down, and word Came to lie 
in a roundabout way that they had gone. 1 know Mr. 
Martin asked one employee if she Was bot dissalis- 
fied with her position, She has not left our employment. 
As to Mr. Hunt, if I were to answer according to Wy 
opinion, L should say both Mr, Hunt and Mr. Stump 
Were intiuenced, more or less at least, by Mr. Martin. 

Of what importance was it whether Mr, Johnston 
knew of Mr. Murtin’s efforts to take away the employees 
or not? Mr. Martin admitted it was so, whether Mr. 
Jolnston knew of it or not. If it was done secretly, so 
that Mr. Johnston did not know of it—was concealed 
from bim—it was all the less creditable to Mr, Martin. 

As to the complaints which were made to me about 
Mv. Murtun, 1 cam omy recoliect that Of Mr. Stump. ‘hat 
Wus laude, L Luu, just uiler the meellug of lue board 
OL directors, al Wuucu Mr. Stump reiuseu to uct as Mr. 
Martun wuuted. Mr. Stump suiu Lt luust Oot give il 
auy busiless to do with Mr. Murun, as Mr. Martin would 
NOt speak to Li, and 1d bad better do it Through Colvin. 


RE DIRECT EXAMINAIION BY MR, KEIGHARN : 
During the period at which Mr. Martin refused to speak 
tO We ab lhe ollice he Dever mude any Coniplainis to me 
of any harsh weuluuent on my parc toward bun, He 
never made aby eXpuuation of lus conduct, He never 
tuund any tuuic of uny Kind, On deb. 8 We Lirst muid- 
on 4 hud Of uby Gewy iL issuing We paper Was Lrull 
Mr. Iornreid at about 4:50 p. ui. Wien 4 spoke to Mr, 
horbieid that duy my ulbXiety Was lest the pressroom 
nuight close at Doon, as it usualy did on Saturuay. rom 
ly Knowledge of the manner in Which 1 found We paper 
on eb. 8, und from my knowledge and expericlce us 
an editor, Mr. Martin could have put the paper to press 
that evening had he remaimed. When 1 spoke or Mr. 
Martin in my cross-examimation as bemg a capable man, 
1 meant simply that he bad the capacity for doing good 
Work. 1 didu’t wean that 1, at that time, thought be was 
faithful to me or to the interests of the company. I sim- 
ply meant that he had ability to do his editorial work. 
in refereace to the Kansas City convention, the men 
who reported it were those employed by Jur. Martin, and 
the report furnished was the work of those men wiiow he 
employed. As a matter of fact, there Was very little 
editing done by eithor Mr, Martin or Mr, Wetaler when 
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I removed it out of their hand’. They had to make 
some tew minor changes, but the entire work that they 
put upon it--the time necessary to make the changes 
that they have made in the matter—was really not very 
much, They could very easily have had all the matter 
that I sent them in the hands of the printer when I 
got home on Monday. I think about half the report had 
been put in the hands of the printer when I removed 
it from Martin’s and Wetzler’s hands. The work they 
had done on that consisted in running a pencil through 
a line or possibly a paragraph. That would not have 
necessitated anything more than merely reading the re- 
port, and not more than just skimming it over. The 
matter which I took away from them I turned in to the 
printer before I went to luncheon. I don’t remember 
about how many pages there were of it. Before I took 
it away Mr. Martin had locked it up in his desk. I told 
him the printers were waiting for copy, and that it was 
very hecessary that the matter should be in their hands 
at the earliest possible moment, and I was trying to 
hurry it. He said he was going out to lunch, and would 
attend to it when he came back. He did not offer to re- 
main and finish it. I took it from him at about half past 
twelve and finished it in about an hour and a half; he 
could have finished it, I think, in about an hour and a 
half. The printers were in need of copy when I asked 
them to finish it. It was an unusually large number of 
the paper, the largest we had issued, and it was very im- 
portant we should go to press as soon as possible. At the 
time I had an interview with a gentleman in London it 
was not with the intention of employing any one to fill 
Mr. Martin’s position. I never gave instructions to have 
letters of Mr. Martin or Mr. Wetzler opened, but gave 
instructions to have letters addressed to myself opened. 
There were never any letters in the office addressed 
to them opened by others than themselves, to my 
knowledge. When I was asked about what motive Mr. 
Martin could have had for delaying the papers on Feb. 8, 
and said vindictiveness, I meant that Mr. Martin felt 
vindictive because he had apparently had the impression 
that he was a partner in the business; and that, no mat- 
ter what he did, he could not be discharged. When 
he found that I had the right to discharge him, or any 
of the other men who held stock, as he did, he became 
exceedingly dissatisfied with his position, and did not 
seem to pay any attention to doing his work in such a 
manner as to meet with my approbation. That was the 
time that he would not speak to me in the office. He 
always took the ground that I could not discharge him. 
It is the custom with all editors to work more or less on 
holidays or Sundays. I don’t think Mr. Martin, as a 
general thing, worked either Sundays or holidays. There 
wasn’t any necessity for his doing so. The reason I gave 
no attention to the editorial business prior to Feb. & 
was because I was paying Mr. Martin for doing that 
work, and I let the responsibility of issuing the paper 
at the proper time rest on him. In reference to the let- 
ters which I gave Mr. Colvin when I was leaving for Kan- 
sas City, the reason I gave it to him was because, in 
view of Mr. Martin’s treachery on the night before, I was 
afraid to trust him with the paper in any way, shape or 
manner, unless some one was over him to watch him; 
and I did not know as a matter of fact that Mr. Martin 
would come back to the office at all, or, if he did, what 
he might do if he had the chance of handling the 
paper in my absence. I had given instructions 
to the foreman of the printing office, Mr. Newman, on 
Saturday that, under no circumstances, should Mr .Mar- 
tin or Mr. Wetzler be allowed to touch the paper. In 
talking over the matter with Mr. Colvin, we did not wish 
the paper to go out without editorials and in this incom- 
plete torm, so I said: “If you can induce Martin 
and Wetzler to write editorials and get the paper to 
press on Monday, as usual, I will give you authority to 
do so. If they don’t care to do it, and you cannot get 
the editorials written, let the paper go as it is.’”’ In 
other words, I qualified the instructions I had given to 
Mr. Newman, so that Colvin could have Martin’s 
assistance, if he could persuade him to put the paper 
to press in a more complete form. At that time Mr. Col- 
vin was the most available man in the office. All the 
rest were absent, and Mr. Martin and Mr, Wetzler were 
uncertain. I never prevented Mr. Martin from obtain- 
ing information as to the finances of the W. J. Johnston 
Company, as long as he did not undertake to do it in 
the time for which he was paid. I don’t know that I 
even prevented him then. When he asked me to furnish 
him with a statement, I said I would think the matter 
over, and possibly a report would be made at the annual 
meeting. ‘he reason I didn’t comply with Mr. Martin’s 
request for a statement was that the system of book- 
keeping in our office, while it is correct, is not such as 
to show the actual net earnings of the business; we had 
no salaries to officers, and we had nothing at that time 
for bad debts. No regular report had ever been made 
for the company; there was simply a rather informal re- 
port made from time to time which gave me an idea of 
how the business was running. The company was in 
existence about a year at the time these demands were 
made, During all that time Mr. Martin had been a mem- 
ber of the board of directors. He never made any mo- 
tion of any kind in the board to have the directors de- 
clare dividends. I do not wish to have you understand 
that the books were not correct. They were simply kept 
in a2 manner that gave an idea of how the business was 
running, without being, however, in a position upon 
which to base the net earnings of the company. There 
were intimations or threats at the time to insist upon 
paying dividends on the amount that the books would 
shows as the earnings of the company. ‘That was the in- 
tention or intimation when the effort was made to have 
the books closed at a certain date; it was done with the 
view of having dividends declared, and also to prevent 
any one being elected to succeed Mr. Martin, Mr. Wetz- 
ler, or the others. You are correct in understanding that 
mv reasons in refusing to give Mr. Martin a statement 
were that we could not furnish from the books, or rather 
from the data in the books, a statement showing what 
the correct earnings of the company were for the year 
1889. My reason for refusing to furnish the report was 
that I did not wish to be bound by anything that I 
might furnish which was incorrect. I never prevented 
bim from obtaining the information which he sought 
himself. He was paid during that year the amount of 
the dividends which were guaranteed under the agree- 
ment. From the accounts that was all he would have 
been entitled to if a dividend had been formally de- 
clared, I know that to be a fact. When he named the 
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price for his stock it was in the neighborhood of $23,000. 
He tendered his services after he was discharged—prob- 
ably the second day after he was discharged. 

RE-CROSs EX\MIN\TION BY MR. MASPEN. 

On Feb. 8 I drew Mr. Kornfeld’s attention to the fact 
that the press room closed at 12 o’clock on Saturday, 
and to make sure that it did not close until we got 500 
copies run out. This was before noon. As to reporting 
the convention, the proposition came to the office saying 
the proceedings would be reported on certain ters. 
That was accepted by Mr. Martin on behalf of the ottice. 
He accepted it without consulting me. When I returned 
on Monday, the 17th, there was a great deal of matter 
that I had sent from Kansas City which should have 
been in the printer’s hands. Instead it was in the edi- 
torial room, and while Mr. Martin claimed he was 
doing the very best he could, I knew from his actions he 
was doing as little work on the paper 

Q. (Counsel interposing.) I didn’t ask you all that. Was 
there anything remaining to be done excepting the editing 
of the report sent on from Kansas City, and the editorial 
notes? A, That was about all there was in that issue 
of the paper. The paper issued comprehended about 32 
pages, of which 29 were report, and the rest were edi- 
torial notes; those editorial notes ought to have been 
written on Friday and Saturday, and could have been 
just as well as not, at least most of them. The other 
matter ought to have been turned in, as it was turned 
in from me; instead. of that it was allowed to accunnu- 
late. It is a fact that the greater part of the matter 
consisted of papers read at the convention which had 
been put in type during the preceding week while L was 
absent. It is also a fact that the matter which was not 
in type consisted of stenographic reports of the discus- 
sions on those papers. I have no means of knowing 
whether two-thirds of that did not arrive at the editorial 
department until Monday morning. I know when I 
mailed it from Kansas City. It should have reached the 
editorial department much earlier than that. ‘Ihe edi- 
torial notes which I, or others at my request, had com- 
posed were composed after we had all the matter in type 
and found we had no editorials ready; we were in the 
same condition in relation to the editorials that we were 
the week before—Mr. Martin had failed to write them. 

Q. Did you understand that l asked you any questions 
with regard to whether or not any letters of Mr. Mar- 
tin’s or Mr. Wetzler’s were opened in your business 
office? A. I understood that some insinuations were 
made. 

Q. Did you understand that I asked you any questions 
upon that point? A. 1 don’t know whether you asked the 
question, or whether Mr. Martin simply answered, but 
| thought there was an implication that Mr. Martin's 
personal mail was opened in the oflice. My own letters 
were opened, but not Mr. Martin’s. 

Q. You didn’t understand that there was any testi- 
mony in this case on that point? <A. I thought that 
there was an intimation on that point. 

The witness thought some insinuations were made, 
and was entirely correct in his thinking. But like all 
the rest, it was only an insinuation. One of Mr. Mar- 
tin’s wails, quoting his own words, was: “Mr. Johnston 
had taken all power away from me, and withheld even 
my own personal letters, let alone the office letters.” 

His lawyer, we suppose, forgot all about what he said. 
If he did not forget it, then the last three questions were 
put for some purpose, and we suspect that that purpose 
was—not a very manly one—of striving to make it ap- 
pear that Mr. Johuston volunteered the statement that 
he did not open Mr. Martin’s mail, not because he was 
accused, but because he was conszicus of Laviug done so, 

This as a last assault on Mr. Johnston in Mr. Martin’s 
behalf was quite in keeping with all that preceded it. 

When I testified at the last hearing that | never pre- 
vented Mr, Martin from obtaining imtormation us to the 
finances as long as he did not undertake to Uo it in the 
time for which he was paid, 1 meant tuat 1 didu’t think 
that Mr. Martin, drawing salary as editor, had a rigut to 
use the time due to the company for the purpose of 
making an examination of the vooKs. Me couuu hluve 
given a power of attorney to sume ove elise to eXumune 
them. 1 never objected to his giving a power of attor- 
ney on the ground that the eXalmination must be made 
by him personally. I don’t think 1 made any opposi- 
tion during the year 18¥U to stockholders getting ut tue 
condition of the company’s affairs. On the occasion of 
the annual meeting Mr. Martin made a request of that 
kind, but on no other occasion. After his discharge IL 
think he did. 1 think I conferred with Mr, Jolu Henry 
Hull with regard to Mr. Murtin’s relations to the com- 
pany during the year 1890. 1 never opened Legotiatious 
through Mr. Hull to secure Mr. Martin's resiguation and 
to purchase his stock until after the issue of eb, 1O— 
after Mr. Martin failed in his duty. 1 feel very positive 
that no efforts were set on fvot looking toward tue pur- 
chase of Mr. Martin’s stock or securing lis res.guauon 
prior to the 15th of February. 

Q. When such negotiations were on foot, be it before 
or after Feb. 15, is it not the fact that Mr. Martin made 
application to you to be allowed to examine the bovis 
for the purpose of posting himself as to the value that 
he ought to ask for his stock? A. 1 don’t recollect that 
he did. 

RE- DIRECT EXAMINATION BY MR. KEIGHARN. 


It was a matter of very great importance to the in- 
terests of the W. J. Johnston Company to get the paper 
containing the convention report to press us sv0L us 
possible, because it was the most important number in 
six months, and the promptness and accuracy of the re- 
port gave us a great deal of prestige in the business. 
There was a great deal of rivalry as to who should have 
it first before the public. 





TESTIMONY ON BEHALF OF PLAINTIFF IN RE3UTTAL, 


Joseph Wetzler, examined by Mr. Masten: 

I am the individual referred to in this case several 
times. I first became connected with The Electrical 
World in 1883, and 1 left it at or about the time Mr, 
Martin did, in March, 1890. I recollect Saturday, Feb. 
8, 1800. I was working on the paper all day, and I was 
in the room with Mr. Martin. The effect of going to 
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press ahead of time would naturally be to have every- 
thing rushed; everybody would be as busy us they pos- 
siuy could be. I recollect on this day when Mr. John- 
ston came over to the printing office. I saw him con- 
verse with Mr. Martin; I can’t say that I heard what 
was going on. He was between 20 and 30 feet away 
from me. I saw Mr. Johnston walking about the stone 
with proofs in his hand, giving directions to Mr. Weithas, 
and Mr. Martin speaking to him, addressing him and 
following him about, but Mr. Johnston apparently pay- 
ing no attention to what Mr. Martin was saying. He 
had his back turned on Mr. Martin. Mr. Johnston did 
not address any remarks to me that I recall. 


If what Mr. Wetzler says about the paper going to 
press earlier was the excuse for their failure to get it 
to press, why did they not think of and stand upon that 
at the very outset, instead of suggesting it for the first 
time at the end of the case. 

Mr. Wetzler could not hear what was going on though 
only 20 or 30 feet away. He evidently did not observe 
what Mr. Martin said he saw so plainly—that Mr. John- 
ston was wild and angry. 

It is worth remembering here that Mr. Weithas said 
he was not present on the occasion referred to. Yet Mr. 
Wetzler says Mr. Johnston was giving him directions. Mr. 
Martin said it was to Mr. Newman that Mr. Johnston 
was giving directions. They find it hard to agree. 


Q. Did you hear him ask Mr. Martin whether he was 
going to stay and make up the paper, or if he would 
stay and make up the paper? A. I did not. 

4). Did he make any such request of you? A. No, sir; 
I don’t recall his addressing one single word to me, 

In connection with these questions it is worth recall- 
ing the counsel’s question to the witness Kornfeld, viz.: 

4). Are you sure that it was not Mr. Wetzler that Mr. 
Jounston asked to stay after five o’clock? A. I am not. 

Mr. Martin came over and told me—— 

Counsel for defendants objects. 

We consulted together, and came to the conclusion—— 

Counsel for defendants objects. 

We consulted together and after a short time left the 
prinung oflice together. 

Q. What was the condition of the paper, so far as the 
make up went, at the time that you left? A. The paper 
was very far advanced. There were, 1 believe, over 16 
pages made up, out of an issue of 18 or 20 pages, which 
it was intended to be; so that in a very short time— 
probably two or three hours—it could have been finished 
if we had not been interfered with. 

Q. Had you at the time when you left the office done 
any work of writing editorials or editorial notes? A. 
To the best of my recollection, yes. 

Mr. Wetzler was more careful about this than Mr. 
Martin. He answered this: “To the best of my recollec- 
tion.” Mr. Martin was positive on the same subject. 
He said he had his own editorials all ready. ‘There 
were some of Mr. Wetzler’s I had not.” 


q). You remember the fact that another edition of the 
paper was put to press on Monday? A. I do. Mr. Mar- 
tin and myself arrived at the printing office about 
eight or half-past eight on Monday, and found the forms 
had not come back from the press room. And they did 
not get back until 12 or thereabouts; and then we im- 
mediately set about to make the paper in the way we 
had originally intended to do, and put it to press. It 
went down that night again about four or five. 


Mr. Martin said: “1 got the paper to press on that Mon- 
day by midday; very swifUy. 1 got it out fiom the press 
early that afternoon, and it was sent to Iansus City 
early in the afternoon of Monday, by my orders.” 


q). When were the editorial notes that were used in 
that edition turned in? A. Some of them were turned 
in on Saturday night, and some on Monday morning. 1 
did not see Mr. Colvin between the time Ll left on Satur- 
day and Monday morning. I don’t think I saw Mr. Mar- 
tin on Sunday. 1 was busy. 

Q. Do you recollect the circumstances attending the 
issue of the following week, the paper bearing date Feb. 
22? A. 1 do—pretty well. The first part of the stenog- 
rapher’s report of the Itansas City Convention got to 
the office on Saturday, the 15th, and the remainder a 
little late on Monday morning, the 17th. 

Q. What was Mr. Martin’s standing professionally, 
and as an electrician, during the time that he was con- 
nected with The Electrical World? 

Objected to. Objection sustained. 

( ROSS-EXAMJNATION BY M&, KEIGHARN : 

(). in reference to the issue of the paper of Feb. 15, 
L understood you to say that on that Saturday, Feb. 
8S, you prepared quite a number of articles? A. No; I 
did not say so; 1 prepared some. 

Q. How many? A, I can’t give you the exact number. 

q. Can you by referring to the paper specify any 
urticles written by you which were prepared on Satur- 
day?’ <A. I don’t know whether I could. I know I was 
busy all day, either preparing articles or reading proof. 

Q. Do you wish to examine the paper? A, Yes. My 
memory probably would not serve me on that particular 
thing. (After examining the paper) No; I don’t think 
I could identify any particular article that I prepared 
on that day. 

Q. After examining the issue of Feb. 15, you cannot 
specify any of the articles referred to in the direct ex- 
amination as prepared by you on Feb. 8? A. No, sir. 

Q. You stated in response to Mr. Matsen, that a large 
part of the matter which you were to use in the’ paper 
on that Saturday morning arrived late? A. Yes. 

Q. Are you able to specify What that matter was? A. 
I don’t know that I could point out the particular items, 
but I do know that some matter came in late on that 
Saturday morning. 

Q. Do you wish before answering my question finally 
to refer to the paper and point out what you say came 
in late? A. I don’t think it would be any aid. I know 
in late? A. I don’t think it would be of any aid. I 
know the matter was late that morning. I should say 
Mr. Martin's department, so that probably I would not be 
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able to point it out. It was not purely technical matter. 

Q. How do you know that it was late? A. Be- 
cause | know Mr. Martin was telephoning all the morn- 
ing over to the office, to hurry the matter over. 

Q. How often do you suppose he telephoned that day? 
A. He must have telephoned two dozen times. 

Q. What did you wish me to understand you to mean 
when you used the expression that you were the “‘tech- 
nical editor of the paper’? A. 1 meant that all matter 
pertaining to theoretical or practical applications of elec- 
tricity were under my charge. All matters that merely 
pertained to the news of the day, or small items, were 
not my ‘business. 

Q. Am I to understand in connection with that that you 
are an electrician? A. Yes. 

(). Mr. Martin is not? A. He is not professedly an 
electrician. I would rather say I am an electrical engi- 
neer; it is a better term. 

Q. Where a matter pertaining to electricity was to be 
treated it would be turned over to you, would it? A. 
As a rule, yes. By that I do not mean that Mr. Martin 
was, or is, incompetent to handle those subjects; but it 
was the custom to hand them over to me. 

4). Can you point out to me in the paper what techni- 
eal articles you prepared on that day, Feb. 8? A. I be- 
lieve you already asked me the same, or a similar ques- 
tion, on a previous hearing, and that I was unable to 
point out any specific article. 

Q. I asked you the articles generally. Now, can you 
point out the technical articles that you prepared that 
day? <A. If you will hand me the paper, I will try to 
identify those written that day. I will repeat that I be 
lieve I was unable then, and probably would be unable 
now, to identify any specific article. I don’t believe 
there is any use of my looking through it. I don’t think 
I could identify any article prepared in that paper now. 

Q. Were there times that Mr. Martin issued the paper 
without any aid from you? A. Yes. 

Q. Was there any time that you issued the paper with- 
out aid from Mr. Martin? A. Yes; I believe on one or 
two occasions when he was off in the country. 

Q. Then, either one of you was competent to issue 
the paper in the absence of the other? A. Yes, for a 
short while. I wouldn't care to do it every time, I as- 
sure you. 

Q. I notice in your testimony that you said on that 
day Mr. Martin telephoned over to the office at least 
two dozen times. Now, was that answer correct? A. 
Yes, as far as my knowledge goes. Yes, or I should not 
have said so. 

Q. Suppose that Mr. Colvin had said that he tele- 
phoned three times on that day, would you still adhere 
to your answer that he had telephoned at least two 
dozen times? A. Yes. 

Q. Mr. Johnston, you said, held no conversation of 
any kind with you in the printer’s office on Feb. 8? A. 
That is what I said. That is correct. 

Q. Did you address any questions to Mr. Johnston? 
A. I don’t remember having addressed any question to 
him. 

Q. You knew on that Sth of Feb. that it was important 
to get that paper out before you left there? A. I knew 
that it was important to get the paper out. 

Q. You knew that if it was not got out that night it 
could not be sent the following morning to Kansas City? 
A. That follows, as a matter of course. 

Q. I ask you if you did not know it? A. Well, yes, I 
must have known it; if the paper did not get out that 
night it could not go the next day. 

Q. When you left that office on that Saturday night 
had you permission from Mr. Johnston to leave there? 

Objected to. Objection overruled. 

A. I have already testified that I had addressed no 
words to Mr. Johnston, and that Mr. Johnston addressed 
no word to me. 

@. Now, answer my question, yes or no? 

The Referee: That is a sufticient answer, Mr. Keig- 
harn; nothing passed between them. 

4). Did you ask Mr. Johnston whether you might leave 
there? A. I think that is implied, is it not, from my 
previous answer? 

The Referee: I think so, Mr. Keigharn; the witness 
says nothing passed between them. He wanted to go, 
and he went. 

Q. When you left there on that evening you had no 
knowledge that the paper would have been got to press 
by Mr. Johnston in your absence? A. I couldn’t know 
what was going to happen after I left. 

Q. So far as you know, when you and Mr. Martin went 
away the paper was not to go to press that evening? 
A. I know nothing of the sort. I don’t think you have 
got my answer right. I may not have expressed myself 
correctly. What I meant to say was this: Of course, 
we could have no knowledge of what happened after 
we left. 

(Question repeated.) A. I don’t know anything about 
that. 

q. Were the editorials that appeared in the paper on 
Monday, written Monday morning, when you came there? 
A. No, sir. I wrote some on Saturday and some on Sun- 
day, as near as I can remember. 

Q. When did you hand them in to the printers? A, I 
handed them to Mr. Martin. 

Q. Can you tell me how many of them you handed in 
to Mr. Martin, as you claim, on Saturday, before you 
went away? <A. I can’t tell now how many were handed 
in to him. 1 don’t remember. 

Q. How long, ordinarily, would it take you to write 
these six editorial notes? A. The mere writing of them 
probably would not take very long, when I got down to 
them. 

Q. I mean composing them? A. It might take me three 
hours sometimes, to write a column of editorials, because 
I had to go over the thing and see what the salent fea- 
tures of a paper were. 

Q. When you went away from there on Saturday did 
you go at Mr. Martin’s request? 

Objected to. Objection overruled. 

A. I don’t recall whether I did at his request or not. 
q. After Mr. Johnston removed the matter, you and 
fr. Martin went out to lunch, didn’t you? A. Yes, I 
uess so. 

Q. How long did you remain? A. I don’t remember. 
Q. How late in the afternoon was it on that day that 
you offered to resume your work on the report? A. I 
never offered to resume any work on the report, I don’t 
believe. I went in to Mr. Johnston and asked to be al- 
lowed to continue my work 
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Q. At what hour of the day was it you offered to con 
tinue your work? A. I don’t know; may be three or four 
o'clock. Some time during the afternoon. 

Q. What had you been engaged on from the time you 
went out to lunch at half past 12 to 3 or 4 o’clock? <A. 
I don’t remember. 

(J. Hadn’t you been away from the office al] the time? 
A. I don’t know. 

Q. Are you willing to swear to that? A. Yes. When 
I say I don’t remember, I don’t know. 

Q. Did Mr. Martin offer to go with you when you 
offered to resume work on the report? A. Yes. 

Q. it was then that Mr. Johnston said to you, as you 
say, that he certainly would not allow you? A. He said: 
“I certainly would not leave it to you.” 

Q. Did he make any reference at all to your failure 
on the previous week? A. I don’t remember that he re- 
ferred to the matter. 

Q. Was there anything said between you and him, or 
between Martin and him, in your presence, as to your 
having already failed in putting the paper to press? 
A. I don’t recall it. 

Q. Were not these the words that Mr. Johnston used: 
“I certainly wouldn't trust you with it’? A. Not as near 
as I can remember. 

(). Are you sure? A. I am pretty sure he didn’t say 
“trust.” He said: “I certainly wouldn't leave it to you.’ 
Those words impressed themselves on my mind at the 
time. 

Q. Before Mr. Johnston came in there, wasn’t it your 
intention or wasn’t it arranged between you and Mr. 
Martin to leave there at five o’clock? 

Objected to. Objection overruled. 

A. No, I think not. 

Q. Did you know when Mr. Johnston came there that 
Mr. Martin wanted instructions as to something? A. I 
don’t remember anything of that sort. 

Q. When Mr. Johnston was going about the stones, did 
he take the proofs in his hands? A. Yes, the galley 
proofs. 

Q. He didn’t have all the proofs in his hand? A. It is 
not likely. He took up one galley after another. 

Q. The fact that he happened to take some part of 
the proofs in his hands would not in any way prevent 
you from performing your work upon them, would it’ 
A. We had finished with the galley proofs entirely. 

Q. Can’t you answer my question, whether or not the 
mere fact that Mr. Johnston took some part of these 
proofs into his hands would prevent you from perform. 
ing whatever work you had to do on the paper? <A. Yes. 

Q. You swear it would? A. Yes. 

Q. Why would it? A. Because when one man has the 
proofs, and orders the printer to make up the paper, and 
calls for those proofs, there couldn’t be anything done. 

There is not in the whole case a greater shift or eva 
sion than is shown here. 

Admitting that Mr. Johnston was handling or inspecting 
the galley proofs, and taking all that Mr. Wetzler has 
just said as true, what was there in Mr. Johnston’s ac 
tions to constitute interference. Wetzler himself saw 
the nonsense of this claim, and then he shifted again. 

He was asked why would the fact that Mr. Johnston 
was handling the proofs interfere. He answers, “Because 
when one man has the proofs in his hands and orders 
the printer to make up the paper, and calls for those 
proofs, there couldn’t be anything done.” 

And then to cap the climax of absurdity he admits that 
he neither saw nor heard Mr. Johnston order the printers 
to make up the paper, but inferred this to be so because 
nearly 48 hours afterward hearing the paper had 
been made up he knew some one must have ordered the 
printers to make it up. 

A little further on he confesses with great frankness, 
but after some little fencing to avoid making the confes 
sion: “I do not now recall any direct interference by Mr. 
Johnston with my work on that day.” 

Notwithstanding this, he would not tell why he quit 
his work. ‘“‘He thought” he was not asked to do so by 
Mr. Martin. If this was correct it must have been out 
of sympathy with him or else by some mutual under 
standing—no doubt the understanding which existed be 
tween them when the company was organized lasted to 
the end—till their connection with it was dissolved—and 
probably beyond even that time. 


«. Do you mean to say that Mr. Johnston ordered the 
printer to Make up the paper in your presence? Wo you 
Know Of your own knowiedge whether Mr. Jobnston or 
dered the printer to make up the paper? A. 1 didn’t 
hear Mr. Johnston order the printer to make up the 
paper. I didn’t hear him order anybody. 

q. Do you know that he did? A. Yes. Because the 
man wouldn’t have done it if he hadn’t been ordered. 
ordered. 

4). ls that the only way you know it?’ A. Yes. 

q. Why didn’t you write the editorials you wrote ou 
Sunday in the printing oflice after Mr. Johnston came 
there? 

Objected to. Objection overruled. 

A. Because Mr. Johnston, having taken the whole 
matter in his hands, allowing no interference by M:. 
Martin, I came to the conclusion that he would allow 
no interference by me; and 1 came to the conclusion 
that it Was useless to stay there longer. 

q. When you say Mr. Johnston took the whole mat 
ter in his own hands, can you tell me any specilic act 
which he did more than you have told me? A, I don’t 
know what you refer to particularly by “specific acts.” 

q. lL want you to tell me specifically what he aid which 
interfered with you; I don’t want you to characterize it 
as interference. Tell me what he did? 

Objected to. Objection overruled. 

A. As I previously testified, Mr. Johnston addressed 
nothing to me on that day. He refused to answer the 
questions addressed to him by Mr. Martin. I do not 
now recall any direct interference by Mr. Johnston with 
my work on that day. 

Q. Now, in view of the fact that you cannot recall any 
interference by Mr. Johnston with you, can you tell me 
why you did not remain there and write the editorials? 
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A. I answered that question, I think, a short time 
back. 

Q. You placed your answer on the ground of inter- 
ference. Now it appears that there was no interference, 
as far as you can recall, and I ask you, can you explain 
why you did not remain and write your editorials? A. 
I think my former answer will answer it. I can answer 
the question by repeating what I said before. 

Q. And you can’t give any other answer? A. No, sir. 
I prefer to repeat the answer. 

Q. When Mr. Johnston came into your office and took 
away that Kansas City report, can you remember what 
Mr. Johnston said to Mr. Martin in your presence? A. I 
think he said he wanted the report. 

Q. He just simply said he wanted the report, and you 
and Mr. Martin gave it up? A. Not without a protest. 

Q. Now, what was the ground of your protest? A. 
The protest was that we had not finished it, and ought 
to be allowed to finish it before it was sent in to the 
printer. That is what we were being paid for. 

Q. That occurred about half-past 12? A. Somewhere 
about that time. 

Q. You knew at that time that Mr. Johnston was try- 
ing to rush things, to have the paper go to press? A. I 
didn’t know what Mr. Johnston’s ideas were; he didn’t 
converse with me on the subject. 

Q. Would you, as one of the editors of the paper, re- 
gard it as important that things should be rushed and 
the paper put to press? A. Yes, most decidedly. 

Q. You knew, as a matter of fact, that it was import- 
ant? A. Very, and acted accordingly. 

Q. When you saw Mr. Johnston in the afternoon, you 
then said to him that you were ready and willing to do 
the work on the paper? <A. Yes. 

Q. And that was about five o’clock? A. Somewhere, 
yes. 

Q. Now, knowing that it was important to rush that 
matter, why didn’t you offer yourself as ready and will- 
ing before five o'clock? 

Objected to as irrelevant and immaterial. Sustained. 

RE-DIRECT EXAMINATION BY MR. MASTEN. 

Q. Do you recollect whether or not the editorial matter 
which came to the editorial department for the conven- 
tion number came from the business office, or to you or 
Mr. Martin directly? A. From the business office. 

This was threshing out the old material with a ven- 
geance. Mr. Martin went all over the same ground. 

The point sought to be made by this threshing process 
is that the mails from Kansas City were delayed all that 
week, because the report came on different days, and a 
delay on one day would not explain how it all failed to 
reach them. Or else the “business department,” which 
is only another name for their friend Mr. Colvin, de- 
iverately withheld this report from them. 

AS we pointed out before, all likelihood of the mails 
having been delayed is removed by the failure of Mr. 
Martin to produce Mr. Colvin to say such was the fact. 

All likelihood of Colvin having withheld the report 
from them is removed by Mr. Martin’s spirited epistle 
written on this occasion to Mr. Colvin, when he told 
him that he was the “vice-president,” “vested with all 
poavers in the absence of the president,” and that he, 
Colvin, must submit everything to him, “including the 
disposal of all correspondence,’ and would be held 
“strictly responsible for carrying out these explicit or- 
ders.” 

As this comedy of a lawsuit draws to an end it de- 
generates into a downright farce. 

WiLLiaM J. JOHNSTON, recalled for further cris -exam- 
ination by counsel for plaintiff, testified as follows: 

BY COUNSEL FOR PLAINTIFF. 

Mr. Masten: Did you at any other time assign any 
reason for the discharge of Mr. Martin? <A. I don't 
think he asked me for any reason, and I volunteered no 
information that I can remember. 

Q. Did you, voluntarily or involuntarily, sponta- 
neously or otherwise, ever state to him the reason why 
he was discharged? A. I don’t remember that I ever did. 

Q. Isn’t it the fact that he was discharged by you, not 
because of any specific violations of duty, but because 
you considered the differences between you irreconcil- 
able? A. No, sir. 

Q. Haven’t you ever stated that the reason for Mr. 
Martin’s discharge was a hopeless difference of opinion 
between you and him? A. I may have stated that it 
would be better to let the matter go as an irreconcilable 
difference of opinion. I don’t think I ever stated it as 
being such specifically. I simply made the matter easy 
for Mr. Martin to sell me his stock, and let the matter 
go as an irreconcilable difference of opinion. 

Q. Haven’t you ever stated that Mr. Martin was dis- 
charged simply because there was a hopeless difference 
of opinion between you, and that there was no way, as 
long as he wouldn’t resign, but discharge him? A. No, 
sir; J did not. I may have said, though, that when the 
President and one of the cabinet officers has a difference 
which iis irreconcilable, somebody has to resign, and 
that usually the President can’t. That’s the furthest 1 
ever went. 

Q. Do you know Mr. Shaw, who has been referred to 
here? A. Yes. 

Q. Do you recollect having sent Mr. Shaw a letter of 
which that is a copy? A. I may have sent it, but I don’t 
recollect it; or I may have asked some one to send it, 
and have signed my name to it. 

The only part of that letter which has any bearing on 
this case is in these words: 

“If anybody speaks to you about changes in this office 
please treat the matter as of no permanent moment. 
Just say that as you understand it differences of opinion 
arose which seemed to be irreconcilable. Of course, the 
only thing to be done was for some one to resign; and as 
I could not very well do anything of that kind, the 
others, having been given an opportunity of handing in 
their resignations, their services were dispensed with.” 

The defendants did not object to this copy, although 
they could have done so, and excluded it from the case 


because it was only a copy. 
Mr, Johnston probably wrote that or something like it, 
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and for that reason would not prevent them from using 
it, if they thought it of any advantage. But was it? 

To the question, “Haven’t you ever stated that Mr. 
Martin was discharged simply because there was a hope- 
less difference of opinion between you, and that there 
was no way, as long as he wouldn't resign, but discharge 
him?” (all the time this Shaw letter being concealed) 
Mr. Johnston answered: “I may have stated that it 
would be better to let the matter go as an irreconcilable 
difference of opinion.” 

The manly way would have been to have shown Mr. 
Johnston the letter at once, and:then used it for all it 
was worth. But no; that was not what they wanted. 
They wanted something more than the letter contained, 
something which apparently had no existence as a fact. 
They wanted verbally to interpolate into Mr. Johnston’s 
answer and make him admit that he spoke these words: 
“That there was no way, as long as he (Martin)would not 
resign, but discharge him.” Mr. Johnston answered firm- 
ly: “No, sir; I did not,” and there this attempt ended. 

There was no effort to make good what the question 
implied, and the Shaw letter contains no such expression 
as they sought to get Mr. Johnston to admit he used. 

We have said in what we have already written that 
Mr. Martin might have for some things shown some 
sense of gratitude. He ought to have shown such for 
this letter to Shaw. Had Mr. Johnston written to Mr. 
Shaw, who was then the representative of The Electri- 
cal World in Boston, many things which this case has 
disclosed, he would then have been accused of being 
spiteful and uncharitable. 

Instead, he merely wrote to Mr. Shaw: “Just say that 
as you understand it differences of opinion arose which 
seemed to be irreconcilable,’ as he himself says, “to 
make the matter easy for Mr. Martin.” 

There was nothing discreditable in this, or inconsist- 
ent with the claim that Mr. Martin was discharged for 
misconduct and neglect of duty. Mr. Johnston did not 
say in this letter that Mr. Martin was discharged for 
“irreconcilable differences,’ but he instructed Shaw to 
just say that that was the way he understood it, and 
pass the*thing over, making it as little disagreeable for 
Mr. Martin as possible. 

True, Mr. Johnston said in the letter: “Of course, the 
only thing to be done was for some one to resign; and 
as 1 could not very well do anything of that kind, the 
others, having been given an opportunity of handing in 
their resignations, their services were dispensed with.” 
But was not all that strictly true and strictly honest? 
What else could be done but to dispense with their ser- 
vices? Did Messrs. Martin and Wetzler seriously expect 
that Mr. Johnston should have resigned, because of their 
“irreconcilable differences’? Many things which oc- 
curred, as shown by the details of this case, would lead 
one to believe that that is what they were deluded 
enough to think ought to happen, or at least what they 
supposed they had the power to make happen. How 
they were mistaken in their calculations! Their differ- 
ences were without doubt irreconcilable, and the only 
mistake Mr. Johnston made was that when they became 
so he did not then discharge them, and end their nonsense 

We shall make no further comment; but leave the 
reader to form his own opinion of the use they sought 
to make of Mr. Johnston's letter to Mr. Shaw? 

Counsel for Defendants: We have Mr. Colvin here this 
morning, and the question of allowing me to call him 
comes up here. I think the record shows that if he 
should happen to appear here before you, Your Honor 
said you would allow me to recall him. I now ask you 
to permit me to recall him for the purpose of cross-ex- 
amining him. 

Counsel for Plaintiff: If that is a motion, I will have 
to state that I was present at the last session in the 
corridor of the Equitable Building; and as I understood 
that Mr. Colvin was directed to appear by counsel for 
defendant, who paid him and subpoenaed him, I hardly 
= that it accords with Mr. Colvin’s happening in 
1ere, 

Counsel for Defendants: In answer to that, I state 
that I will call Mr. Colvin in accordance with the sub- 
poena to testify to something that I believe he can es- 
tablish for us; but before that I ask that I be permitted 
to recall him for the purpose of cross-examination. 

The Referee: I hardly think that is regular. 

Counsel for Plaintiff: /ubject to the witness beiny called 
Sor cross-exumination. 

THE REFEREE: Motion denied. 

Richard L. Weithas, a witness on behalf of the defend 
ant, recalled: I was examined in this case before. On 
the 8th of February, 1890, between a quarter before five 
and a quarter after I was receiving no instructions of 
any kind from Mr. Johnston in the printing office. At 
about five, it may have been a little before or a little 
after, I left the office. I came back about a quarter to 
six. When I came back Mr. Wetzler wasn’t there. Be- 
tween 5 and 5.45 I had no conversation with Mr. Johnston 


This contradicts Mr. Wetzler where he swore that at 
the time Mr. Johnston was taking the proofs he was 
going around giving directions to Mr. Weithas. 

This is the end, and we are as pleased to have reached 
this point as we are sure the editors of the “Electrical 
Engineer” would have been if there never had been a 
beginning. The reader knows the rest. The Court after 
considering Mr. Martin’s case decided that he was in 
the wrong, and threw him out of court. As a result of 
years of plotting and planning he has certainly not accom- 
plished what he had sought. THE ELECTRICAL WorLD has 
not been detrimentally affected by the action, while as 
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a reward for his labors Mr. Martin has mortification and 
defeat and besides a bill of over $800 to pay as costs, for 
which the W. J. Johnston Company holds judgment 
against him. He has appealed from that judgment, and 
we await without the least anxiety the result of that 
wppeal, 

Before contemplating, much less putting into execu- 
tion, any further efforts like these just brought to a 
close, Mr. Martin might do well to give heed to what 
Lord Lytton says on the subject of ambition: “Say what 
we will, you may be sure that’ambition is an error; its 
wear and tear of heart are never recompensed; it steals 
away the freshness of life; it deadens its vivid and 
social enjoyments; it shuts our souls to our Own youth, 
and we are old ere we remember that we have made a 
fever and a labor of our raciest years.” 

—_— Orr SO 
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CONTINUUVUS OURRENT DyNAMOS AND Motors: Their 
Theory, Design and Testing. With Sectionson Indicator 
Diagrams, Properties of Saturated Steam, Belting Calcu- 
lations, etc. An Elementary Treatise for Studenis, By 
Frank P. Cox, B.S. New York: The W. J. Johnston 
Company, Limited. 1898. 271 pages, 83 illustrations. 
Price $?. 
fhis work, intended for students, gives the theory and 

design of continuous current dynamos and motors as un- 
derstood and practiced in the designing room, and the 
methods of testing described are those of the factory test- 
ing room. The practical side of the various questions treated 
is always kept in view, discussions having little bearing in 
this direction being excluded, as well as the descriptions of 
different machines and systems which so often encumber 
and pad out the pages of similar treatises. 

The first four chapters consist of a brief review of the 
electrical units and the general principles of the machines, 
and may be considered asan introduction to the subsequent 
portions ; the higher branches of mathematics have been 
avoided here as elsewhere throughout the book. Chapter V. 
is on calculations pertaining to the magnetic circuié, in 
which the principles relating thereto are logically developed 
and concisely expressed. Chapter VI, treats of the theory 
of windings, losses, etc., and Chapter VII. of the special 
points to be observed in motor designing. In Chapters 
VIII., IX. and X. the application to the design of 
armatures, field magnets and motors of the principles de- 
veloped in the preceding chapters is explained by refer- 
ence to numerical problems selected so as to cover as bri ad 
a field as possible, and show in what manner to make the 
various compromises always necessary in practical design- 
ing. This is an admirable fea‘ure of the work and enables 
the student to perceive the exact bearing and relative 
importance of what he has learned in the first portion 
of the book. In Chapters XI. and XII. the methcds of 
testing a completed machine and investigating its charac- 
teristics and the effect of various changes in design and 
operation are fully discussed and illustrated by numerous 
curves. 

As the subject of the steam engine is one so closely allied 
to the testing and operation of dynamos‘and motors, the last 
two chapters are devoted to indicator diagrams and steam 
power calculations, which are treated in the same eminently 
practical manner as the purely electrical subjects. The 
four appendices are on tests of irons, ampére-turn tables, 
determinations of sizes of wire for armatures and field 
coils, and on the calculation of belting. 

With two exceptions all of the engravings were specially 
prepared for this work, and almost all of the numerous 
curres are reproductions of those obtained in actual com- 
merical tests. 

ALTERNATING CURRENTS. An Analytical and Grap) ical 
Treatwent for Students and Engineers. By Frederick 
Bedell, Ph. D., and Albert Cushing Crehore, Ph. D. 
Second edition. New York: The W. J. Johnston Co., 
Ltd. 1893. 825 pages. 112 illustrations. Price $2.50. 
That a work of this character was greatly needed is evi- 

dent from the fact that the first edition was exhausted in 
afew months. That it possesses great merit is shown by 
the numerous complimentary testimonials received by the 
authors from the highest authorities on the subject. Asa 
complete and logical presentation of the subject in mathe- 
matical language easily followed by students and engi- 
neers, and also in graphical methods within the reach of 
tho e without a mathematical education, the work stands 
alone, and comes at an opportune moment as an assistant 
to those entering a branch of electricity which has com- 
menced to monopolize the field of practice. 

The authors have taken idvantage of the opportunity 
afforded by a second edition to eliminate a few errors that 
crept into the first edition of the book and to make such 
minor changes as seem to render the explanations more 
clear. 

Besides the apprec ation shown in America the book has 
had a very flattering reception abroad in reviews, and is 
now being tra s ated into French and German. 


PRACTICAL DIRECTIONS FOR ELECTRIC GAS LIGHTING AND 
BeLL FITTING FOR AMATEURS. By Edward Trevert. 
Paper covers, 50 pages, 28 illustrations. Price 25 cents. 


This little pamph'et is a compilation from electrical 
supply dealers’ catalogues, and the greater part of the text 
is devoted to descriptions of trade cuts. Electric tell fit- 
ting is disy;.osed of in about a half-page description of some 
bell circuits, and a dozen pages on electric gas lighting are 
apparently extracted from the catalogue of a well known 
Boston electrical dealer, 
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A Model Central Station on the Pacific Coast. 


In 1879, when the arc light was a new invention, at 
which people marveled, the California Electric Light Com- 
pany was incorworated to operate some Wallace-Farmer 
electric machinery, but, unable to obtain satisfactory re- 
sults with it, made an arrangement with the Brush Electric 
Company to operate their apparatus, and began the lighting 
of San Francisco f1om a central station, which was the first 
central station ever built in the United States. This was 
burnt duwn in 1880, but was immediately rebuilt. The 
customers increased rapidly ; they had tried the new light 
and found that it was good, and the new station was en- 
larged in 1882, and again extended in 1885. In 
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stantial structure of brick and iron practically fireproof, 
and covers an area of about 14,000 square feet. 

The boiler room ts laid out for thirty 250-h. p. boilers, to 
work under a pressure of 165 pounds. Above the boilers 
ate located the large iron coal storage bins. From these the 
coal is fed through chutes to hoppers. which feed the me- 
chanical stokers. These, in turn, force the coal upinto the 
furnace from beneath, and thus prevent the ingress of cold 
air to the boilers, while providing for the complete combus- 
tion of the gases, the coal being heated toa high degree 
before being actually burned in the furnace. 

The engine room adjoining is about 80 feet square, with 
a ceiling 37 feet high. Around the wills runs a gallery ut 
a height of about 14 feet from the floor. The foundations 





FIG. 1—THE SWITCHBOARD. 


less than three years afterward, even this larger station 
became too small for the business, and in 1888 a new 
station was erected, which was at that time the largest 
in existence. This is still occupied and is known as station 
‘**B” In July, 1891, the Edison Light and Power Company 
was incorported, with Geo. H. Roe as president—the same 
man who, full of hope as to the future of electri: lighting, 
had founded the California company. This company, 
with an authorized capital of $3,000,000, was formed to 
operate the Edison incandescent system. and to take over 
all the rights and franchises of the California Electric 
Light Company. By this consolidation both the are and 
incandescent lighting systems of the city were brought 
uader one head and at the present time the company con- 


for the engines are of concrete 14 feet in depth, and the six 
cover an area of about 3.600 square feet. They have no 
connection with the building proper, but are entirely inde- 
pendent, and thus no jarring is noticeable in the station. 
The generating plant. Fig. 2, consists of four Genera) 
Electric combination sets, i.e., two 100 kw. multi 
polar dynamos directly connected to an Edison triple ex- 
pansion engine of marine type. and six 200 kw. multi- 
polar dynamos, each pair of which is similarly connected. 
Four more 200 kw. machines will be put inlater. The 
belted dynamo has no place in this station. 

The switchboard, Fig. 1, in the gallery, is one of the larg- 
est and finest ever built. It is of solid marble, polished, 
57 feet long and 9 feet high. This has already been de- 





FIC. 2-INTERIOR VIEW OF STATION. 


trols not only the Edison and Brush rights, but also those 
of the Thomson-Houston, Fort Wayne, Excelsior and 
Schuyler companies, and holds the only franchises for 
overhead wires and poles and underground conduits for 
electric lighting and power ever granted in the city. 

The new company at once began the erection of still 
another station, and it was determined from the start to 
make this station absolutely modern in all its appointments, 
and no old machinery has found a place there. This sta- 
tion, known as station ‘' C,” was completed in 1892. It has 
a present capacity of 44,000 incandescent lights, and pro- 
vision has been made for an ultimate capacity of 87,000 
lights. It is located on Jessie street, adjoining station ‘' A,” 
the two having a total frontage of 800 feet. It is a sub- 


scribed in The Electrical World of Jan. 7, 1893. before 
it left the factory for the West. 

On the floor above the engine room are the oftices of the 
chief engineer and chief electrician, the laboratory, meter 
room, draughting room aud repair shop. The laboratory 
is fitted up with the most modern devices for extremely 
delicate electrical measurements, and is the standardizing 
centre for all electrical instruments on the Pacific Coast. 
The repair shop is equipped with tools to take care of any 
emergency, and all repairs and alterations are made there- 
in. The great distance from the electrical factories and 
consequent high freight rates, as well as loss of time in 
transit, render these precautionary equipments necessary. 

A novel feature of the company’s plant is a tunnel three 
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feet by six feet, which has been constructed below low tide 
level, from the station to San Francisco Bay, for providing 
a supply of water for condensing purposes. The outlay for 
this finds its justification in the high price at which coal is 
sold on the. Pacific coast. 

Summing up, the total boiler capacity of the three sta- 
tions is 8,500 h. p, the total engine capacity 7,700 h. p. 
The company has 478 miles of wire in its overhead circuits 
strung on 4,086 poles, and there are already laid 124 miles 
of Edison underground conduit. The Palace Hotel, of San 
Francisco, the large-t hotel in the world, has recently 
turned out its isolated plant, and its 7,000 lights will now 
be supplied with current from staticn “C.” This hotel is the 
largest individual consumer of electric current supplien 
from any central station. 

—_———_o-r ooo" 
A New Water Motor. 





We illustrate a compact and sightly water motor manu- 
factured by the Bolgiana Water Motor Company, 415 Wa- 
ter street, Baltimore, Md.. 
which is especialiy adap ed 
for sewing machines, and a 
lirger size is made for run- 
ning fans, coffee mills. dental 
engines, smali dynamos and 
numerous otter apparatus re- 
quiring a moderate motive 
power. The motor requires 
sbout 15 to 25 pounds water 
pressure and with complete 
attachments, including supply 
hose and four feet of waste 
pipe, the motor illustrated 
weighs only 5 pounds, and the 
larger size referred to 20 
pounds, By means of a patent 
brake cord arrangement the 
speed of a sewing machine 
can be regulated as desired or 
stopped instantly by pressing 
the foot gently on the ma- 
chine treadle. By means of the pateut rubber, watertight 
uniun shown in the cut the supply pipe can be connected 
with any smooth faucet. 
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_ Financial Intelligence. 


THE ELECTRICAL STOCK MARKER, 


NEW YORK, Nov. 4, 1893. 

ELECTRICAL STOCKS, for a good part of the week, fur- 
nished a good deal of the activity in two stock markets, West- 
ern Union on the New York Exchange, and Westinghouse on 
the Boston Board. Naturally, individual circumstances are re- 
sponsible for the activity displayed by these two stocks, but 
the whole electrical stock list has been sufficiently definite in 
its tone to demonstrate how responsive this class of stocks has 
been to the generally improved state of affairs, and that busi- 
ness matters are improving, and wonderfully so, is sufficiently 
attested by the spread of confidence. What if the speculative 
stocks here had failed to boom on the ultimate repeal of the 
Sherman law? That is no correct diagnosis of the situation. It 
is bettered, and the good feeling marking the advance of the 
really investment securities shows to what an extent this im 
provement has gone. 

WESTINGHOUSE ELECTRIC has been the subject this week 
of much good feeling. The recent large orders received by the 
Westinghouse Electric Company, mention of which was made 





in these columns last week, has created a most bullish sentl- 
ment regarding the securities of this company, and as a result 
large orders for investment purposes have been placed in both 
the common and preferred stocks. The company has recently 
done undeniably well. The contract with the Cataract General 
Electric Company, of Niagara Falls, by which the electrical 
upparatus to be run by power from the falls is to be furnished 
by the Westinghouse company, alone calls for $1,000,000. More- 
over, the company has sold, to great advantage, the massive 
machinery with which it supplied the lights for the World’s 
Fait, to the city of Chicago. All in all, recent developments 
have gone far to bear out the Westinghouse officials’ reputation 
for strict attention to business, and the strength of both the 
preferred and common stock is but an echo of a public recog 
nition of this fact. 

GENERAL ELECTRIC’S stock market course must in 
the future be governed more and more by its actual business 
operations, and this is a step in the right direction, as this 
thing alone can correctly measure a stock’s value. The deter- 
mination to pay no November dividend removes this factor as 
a speculative influence, and the uncertainty attending the early 
resumption of distribution of profits to stockholders is likely to 
keep the dividend question in the background for quite a little 
while yet. The company is to-day in a better condition than 
for many months past. Its floating debt is taken care of; 
money heretofore distributed in dividends so as to lend a fic 
titious air of prosperity is rightly to be applied to extension of 
business and strengthening of resources. Of course, it is likely 
that the preferred dividend may be paid. It is cumulative, and 
the amount required to meet it is less than $150,000 per half 
year. Although the General Electric Company is understood to 
be working but one-half its capacity, it is doing so at a profit 
and it can easily meet this charge. The officials expect a good 
response to the invitations for subscriptions to the preferred 
and common stocks of the new tramway and illuminating se 
curities trust. The rights to subscribe given to General Electri: 
stock sold this week at 1.52. It will be remembered that th¢ 
whole issue of $4,000,000 is underwritten, so that the success of 
this funding operation, for such it really is, is assured before- 
hand. 

WESTERN UNION was the feature of the whole stock market 
in the earlier part of the week. As was prophesied in these 
columns @ serious decline has been recorded from the high fig 
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ures reached last week. The decline has been simultaneous 
with the return to this city of Mr. George Gould, and the re- 
nu ark once made in these letters that the 195 Broadway people 
did not like to see the stock get much over 85 is well borne out. 
It now seems, despite the desperate encouragement given to hold 
on, that the deal to put stock above par has completely fallen 
through. The stock was put up to 93 last week because it was 
searce, but the minute big selling orders appeared—and men 
like W. B. Wheeler, 8S. V. White and Henry Allen sold it by the 
thousand shares this week—all the boom went out and down it 
dropped to its present price. Instrumental in bringing about the 
decline was the bill introduced on Tuesday in the Senate by 
Senator Butler to establish a government system of telegraph 
lines as a part of the postal system. Congress has now ad- 
jcurned, but it convenes again in December, and the bill is 
likely to be again introduced. While it does not prohibit the 
carrying on of the telegraph business by individuals or corpora- 
tions, its tenor is such as to threaten ruinous competition to 
private lines. 


THE EDISON ELECTRIC ILLUMINATING COMPANY’S 
STOCKHOLDERS will hold a special meeting on Nov. 20 
to act upon the Board of Directors’ proposition to issue $1,750,- 


000 worth of bonds, and other questions that may come up be-~° 


fore the meeting. The money is to be used in funding opera- 
tions and for improvements and additions to the plant. A 
quarterly dividend of 1% per cent. was paid on the Ist. inst. 

THE POSTAL TELEGRAPH COMPANY was, so a rumor 
during the week had it, to be sold by Mr. William Mackay to 
the Western Union people. The story came from Chicago, but 
Mr. Mackay in this city gave absolute and complete denial to it. 

THE NEW ENGLAND TELEPHONE AND TELEGRAPH 
this week declared a dividend of 75 cents per share, payable on 
Noy. 15 to stockholders on Oct. 31. 


ELFCTRICAL STOCKS. 


nS ME is a cua ade beacedivés cresesdnes 
Detroit Electrical Works............ o 2 3 








East River Electric Light .. 100 a 65 
nlectric Con. & Supply Co. pref. ...... .---..sse06 15 15 16 
oe aire a TR Gis 5 aces ape ea Uae - b 15 17% 
Edison Electric Ill., New York...........-cccccessees 10 0 97 98 
a 3 oe tate eu chascse Wusviciew owaseel chee 104 105 
Edison Electric Ill., Brooklyn. ...........cccssseeees 100 «6900 = «69% 
2 “6 oe PEEEN is Ca v os cveyndvawerwecees 100 «115 =— 124 
= — oF «. den capes <acatentsewiot 100 220 230 
= = Pt) SEE. 0s cats uvsbesveess 100 120) 125 
Edison Electric Light of Europe...................+6 a 2% 5 
FMR ait s Ons a ais tar oseé é0den te édanehaderereese eee 80 83 
oe ioe I Sein WG aiid ps 0'0 0 c's eeldleasewteeaenew Ee 5 12 
Fort Wayne Electric............... eacesdeaukereteae Si 4 5 
General Electric Company... oe 4544 45% 
. oe MI iS. c oo bacly naenn 0025 oe wea An oe 79% 80 
{nterior Conduit and Ins. Co 25 35 
Mount Morris Wlectric..... i. cccccccscssccccced-secccs ae n 65 
Westinghouse Consolidated............ Gos dnewdiaaen 50 2444 25% 
in . eatiakng ey » oman +: ee ~ - 40 42 
Cleveland General Electric Co.................. es 85 90 
Western Onion Temeranlis sss oc. cccicccccececs oe @ ~ & 88 8844 





NEW INCORPORATIONS, 





THE PEOPLE’S POWER COMPANY. Rock Island, IIl., capital 
stock $300,000, has been formed to furnish light, heat and 
power, etc. The organizers are T. B. Davis, S. S. Davis and 
C. O. Nason. 

THE AMERICAN NOVELTY COMPANY, Minneapolis, Minn., 
eapital stock $100,000, has been formed to munufacture eleec- 
trical and novelty devices. E. N. Darrow, A. F. Pray and T. 
E. Penney, Minneapolis, Minn., are interested. 

THE CRIPPLE CREEK ELECTRIC COMPANY, Cripple 
Cieek, Colo., capital stock $100,000, has been formed to operate 
an electric plant for furnishing light. R. P. Davie, H. Wilson 
and W. S. Montgomery, all of Cripple Creek, are interested. 

THE MUNCY ELECTRIC LIGHT, HEAT AND POWER COM- 
PANY, Muncy, Pa., has been organized to furnish light, heat 
and power by generating electricity therefor. E. R. Noble, D. 
b. Dykins and T. B. Painter, all of Muncy, are the promoters. 

THE PULLMAN ELECTRIC COMPANY, Chicago, IIL, capital 
stock $25,000, has been formed to manufacture, deal in and 
operate electric machinery and do a general electrical busi- 
ness. F. A. Pullman, David Reid and J. M. Atkinson are in- 
terested therein. 

THE ELECTRIC MOTOR COMPANY, Duluth, Minn., capital 
stock $100,000, has been formed to manufacture electric motors 
and the appliances therefor. The organizers are E. H. Mer- 
ritt, G. J. Northrup, Marquette, Mich.; F. W. Merritt and A. 
R. Roe, Duluth, Minn, 

THE ROSLYN LIGHT AND POWER COMPANY, Roslyn, 
Wash., capital stock $17,000, has been formed to manufacture 
and sell light, heat and power and to do general electric light- 
ing. The promoters are @. A. Sprandel, Mrs. Lena Sprandel 
and E. C. Sharpe, Roslyn, Wash. 

THE CARPENTER ELECTRIC POWER AND LIGHT COM- 
PANY, East St. Louis, IL, capital stock $2,000,000, has been 
formed to manufacture and sell electric appliances, etec., and to 
operate light, power and heat plants. The promoters are ©, HL 
Carpenter, E, C. Dawes and J, A. Brush. 

THE MICHIGAN ELECTRIC COMPANY, Detroit, Mich., 
capital stock $10,000, has been formed to manufacture and sell 
electrical appliances and to engage in electrical engineering. 
The inecorporators are G. A. Mansfield, J. E. Lockwood, Detroit, 
Mich., and F. B. Stockbridge, Kalamazoo, Mich. 

THE HULINGS ELECTRIC COMPANY, East Liverpool, 0O., 
capital stock $25,000, has been formed to manufacture electri- 
cal supplies, wire buildings and to do electric lighting, etc. 
The interested parties are M. A. Hulings, A. R. Walton, S. W. 
Durkee, T. W. Stevenson and W. P. Gardner. 

THE LE ROY ELECTRIC LIGHT, POWER AND HEATING 
COMPANY, Le Roy, IIL, capital stock $10,000, has been formed 
to supply electric light, heat and power in Le Roy and vicinity. 
L. A. Crumbaugh, A. J. Keenan, L. A. Reynolds, Amos Rut- 
ledge and 8. D. Van Deventer are the promoters. 

THE CONNECTICUT ROYAL ARC COMPANY, Elizabeth, 
N. J., capital stock $500,000, has been formed to manufacture, 
operate and deal in apparatus for producing and transmitting 
light by means of electricity. G. H. Squires, Plainfield; F. C. 
Marsh, Elizabeth, N. J.; A. Bellamy, C. B. Harris and A. H. 
Patterson, New York City, are the interested parties. 

THE NORTHFIELD LIGHT, HEAT AND POWER COM- 
PANY, Northfield, Minn., capital stock $20,000, has been formed 
to manufacture and sell electricity for light, heat and power, 
etc. J. W. Hilliard, J. C. Nutting, M. W. Skinner, A. W. Nor- 
ton, D. J. Ferguson, ©. A. Drew, B. Kelly, J. 8S. Tripp, H. O. 
Dilley and F, J. Wilcox, Northfield, are the organizers. 


THE ELECTRICAL WORLD 


Special Correspondence. 


—E 


NEW YORK NOTES. 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 TIMES BUILDING, NEW YorK, Nov, 6, 1893, 
MR. W. H. FLEMING is wiring the new pier at the foot of 
Vesey street. 
MR. GEORGE F. PORTER, secretary of the National Elec- 
tric Light Association, has returned from the West. 


MR. G. W. MILLER, representing the New York Carbon 
Works, will start on a two-weeks’ trip West the first of the 
week. 

THE MAYOR will soon appoint three members of the Board 
of Electrical Control to succeed Jacob Hess, ‘Theodore Moss 
and Walton Storm. 


MR. GEORGE P. WAIDE, general manager of the Northern 
Electric Supply Campany, Concord, N. H., was in town during 
the present week, to purchase large amounts of material for 
railway work. 

THR VARLEY DUPLEX MAGNET COMPANY has removed 
from 136 Liberty street to 64 Cortlandt street to obtain larger 
facilities. Mr. Richard Varley, Jr., recently returned from the 
West, where he completed arrangements for the establishment 
of agencies in the principal cities. 

MR. F. B. SHARP, manager of the Brooklyn Electric Manu- 
facturing Company, 286-290 Graham street, Brooklyn, N. Y., 
reports that his plant is and has been during the past so-called 
hard times running to its utmost capactiy. Of late this com- 
pany have been obliged to work overtime trying to keep abreast 
of orders. They are now receiving orders for their new B. & 8. 
quick break switch, just patented. a 

MR. G. H. ALMON, for the past seven years with the T. H. 
and General Electric Company, has established an office in the 
Electrical Exchange Building, 136 Liberty street, as selling 
agent for the Belknap Motor Company and the L. P. & D. 
Power Transmitter Company. Mr. Almon has recently been 
a construction superintendent of the General Electric Company, 

» of the Excelsior Electric Company’s exhibits at 
the World’s Fair. 

GENERAL MANAGER W. D. SARGENT, of the New York 
& New Jersey Telephone Company, says that an effort will 
be made to establish puy station telephones in barrooms and 
drug stores, so that the company will get paid for its service, 
as the proprietors of these places in most instances charge the 
public for the use of their telephone, which is rented for 
private use only. Mr. Sargent denied that an effort is being 
made or is to be made to raise the telephone rates in any other 





way. 

THE BROOKLYN BOARD OF ALDERMEN has, by a vote of 
12 to 4, refused to grant a franchise to the State Electric Light 
and Power Company to operate its plant in that city. The re- 
fusal was based on the report of the Committee on Lamps and 
Gas, signed by Aldermen McGrath, Wafer and Jordan, Alder- 
men Heaney and Hess refusing to sign the report. The reason 
given for denying the application of this company was that if 
the franchise were granted a number of poles would have to 
be erected in the city, on which wires would be strung, carry- 
ing a heavy electrical current, which would be a menace to 
public life. The city is now lighted by two companies, con- 
trolled by politicians. In his application Noah L. Cocheu, presi- 
dent of the State Electric Light Company, offered to light the 
streets of Brooklyn for 20 per cent. less than the charge of 
the companies which are now lighting the streets, and io pay 
the city $10,000 for the privilege. This is the same company that 
for years has been refused a franchise, in the interests of poli- 
ticians, it is generally believed. 


WESTERN NOTES, 


BRANCH OFFICE OF THR ELECTRICAL WORLD, 

36 MONADNOCLK BUILDING, CHICAGO, Nov. 4, 1893. 
THE CHICAGO ELECTRIC CLUB will hold a meeting at the 
club rooms, 175 Clark street, Friday, Nov. 10. This meeting is 
called by the board of managers for the purpose of consider- 
ing the financial condition of the club and taking such action 








as is deemed desirable, 

MR. GHRORGE O. FAIRBANKS, who was for a long term of 
years the manager of the Westinghouse Electric and Manufac- 
turing Company, in Chicago, has connected himself with the 
Railway Equipment Company, particularly with a view of tak- 
ing charge of the agency for the Holmes, Booth & Haydens 
wire, which has lately been given to this company. 

THE JENNEY ELECTRIC MOTOR COMPANY reports a 
very successful week at its Chicago office for the week ending 
Oct. 28, Mr. A. H. Goode, agent, having closed contracts for 
the following apparatus, viz., one 30-kw., 125-volt generator; 
one 6-h. p., 110-volt motor; one 1-h. p., 110-volt motor; one 5- 
kw., 125-volt generator; one 300-ampere electro-plating dynamo; 
one 10-kw., 110-volt generator; one 25-h. p., 500-volt motor; one 
Y%-h. p., 110-volt motor. 


News of the Week. 
ELECTRIC LIGHT | AND POWER, 


TREMONT, ILL.—The town of Tremont is to have an electric 
light plant. 

LADD., ILL., has issued plans and specification for an electric 
lighting plant. 

FREELAND, PA.—It is stated on good authority that an elec- 
trie light plant will soon be installed, 

SWEETWATER, TENN.—The Sweetwater Mill Company pro- 
poses to put in an electric lighting plant. 

CHATTANOOGA, 'TENN.—The Mountain City Mills contem- 
plate putting in an electric lighting plant. 











HLDON, IA.—A company is seeking a franchise to establish 
a gus plant and also an electric franchise. 


PEORIA, ILL.—The bursting of the flywheel in the plant of 
the General Electric Company caused $15,000 damage. 

HUMBOLDT, TENN.—The city voted to issue $10,500 in bonds 
for a system of water-works and an electric light plant, 
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COTTAGH CITY, MARTHA’S VINEYARD, has received a 
proposition from H. 8. Kemp to build an electric lighting plant. 


HARTSVILLE, CONN.—It has been decided by local capi- 
talists to use the water power here for an electric lighting 
plant. 


PLEASANT HILL, MO.—Mr. Robert Lee, of the Silver Lake 
woolen mill, is at the head of a movement to purchase an elec- 
tric lighting plant. 

CRESCENT HILL, KY.—The heating and lighting plant of the 
St. Joseph German Orphan Asylum was burned. Rev. P. J. 
Haeseley is in charge. 


EMERSON, IA.—A new flour mill is to be erected, and there 
is talk of an electric light plant being established in connec- 
tion with the milling plant. 

JEFFERSON, IA.—F. M. Riley, of Jefferson, is considering 
the building of an electric light plant, to light also Madrid, 
Ames and other nearby cities. 


GEO, F,. BLASHEK, of Roswell, Chavez County, New Mexico, 
intends putting in an electric lighting, power and heating plant 
und wants prices from manufacturers. 


KEARNY, N. J.—The clerk of the Township Committee has 
been instructed to advertise for bids for public electric light- 
ing to be presented Dec. 12, at 9 p. m, 


NORTHAMPTON, MASS.—The directors of the Northampton 
Electric Company held an adjourned meeting in the matter of 
their proposed new plant. Treasurer Pierce will give details. 

GRAND HAVEN, MICH.—The new management of the Grand 
Haven electric light plant intend to make many improvements 
in the plant. A new engine and an incandescent system will 
be placed in the plant. 


POTSDAM, N. Y.—F. J. Merriman, A. D. Whitney and A. T. 
Hepburn, of Madrid, N. Y., are here looking at the local electric 
plant. They are the committee of Madrid, N. Y., which pro- 
poses to put in there an electric lighting plant. 


FRESNO, CAL.—A new flouring mill will be built by the 
Sperry Flour Company, with Harry Sherwood as manager. 
Among other improvements and modern conveniences will be 
an electric light plant attached to and run by the mill ma- 
chinery. 

DEERING, ME.—It is stated that the Deering Electric Com- 
pany, composed of Caleb R. and Pembroke S. Marsh, will begin 
the erection of a plant for public and private lighting as soon 
as it can be ascertained that the City Council will adhere to 
their contract, 


BIG RAPIDS, MICH.—Sealed proposals will be received for 
lighting the city of Big Rapids, Mich., with 82 or more 2,000- 
c. p. electric lamps, bids to be opened at a meeting of the coun- 
cil to be held Thursday, Nov. 9, 1893, at 7:30 a. m. John T. 
Clark, recorder. 

MIDDLEBORO, MASS.—Middleboro, in town meeting, has 
voted, by 610 to 116, in favor of purchasing the plant of the Mid- 
dleboro Gas and Electric Light Company and issuing bonds for 
same to amount of $75,000. Hawley Pettibone and Henry Le- 
gate will give details. 

TOPEKA, KAN.—The Board of Public Works opened 
the bids for the electric light contract at the Deaf and Dumb 
School at Olathe. Five bids were filed but all were thrown out 
on account of irregularities. They will advertise immediately, 
and hope to let the contract within 30 days. 


OELWEIN, IA.—The New Hampton firm, to whom the fran- 
chise was granted, find, owing to the financial stringency, that 
they will be unable to perform their part of the contract in 
the time allotted to them, so that the city will either have to 
extend the time or look elsewhere for some one to take hold 
of it. 


COLFAX, ILL.—Colfax is figuring on putting in an electric 
light plant. A Peoria firm proposes to put in the plant. and run 
it if it can get the franchise or will sell it to the village at any 
time. The Council is in favor of the idea, as it believes that 
enough can be made by furnishing private lights to pay for the 
plant. 


SCRANTON, PA.—The Economy Light, Heat and Power Com- 
pany has applied for right te lay conduits in the streets here, 
but the matter has been referred to the Judiciary Committee. 
They propose to convey light, heat and power, but their ap- 
plication was of too blanket a character to be passed upon with- 
cut examination. 

GREENFIELD, MASS.—The people who have been talking of 
building a plant for the generation of electricity near the Con- 
way Station have made an offer to the Greenfield Electric Light- 
ing Company which was rejected, because the price was too 
high. It is stated on good authority, however, that a new plant 
will surely be built. : 

HAMILTON, O.—At a meeting of the City Council a comiuru- 
nication was received from the gas trustees favoring the es- 
tablishment of an electric system, to be operated in connection 
with the city gas works. The Council is unanimously in favor 
of an electric light plant, and in November the people will 
vote in favor of issuing $50,000 worth of bonds. 


THE ELECTRIC RAILWAY, 


SVRINGFIELD, MASS.—The Springfield Street Railway Com- 
pany proposes to erect next year a $150,000 power house. 








TEWKSBURY, MASS.—The selectmen have granted a fran 
chise to the Lovell & Suburban Street Railway Company. 

BALLSTON, N. Y¥.—The matter of an electric road between 
Ballston and Rock City Falls and Middle Grove is being agi- 
trted, but no definite steps have been made. 


ALEXANDRIA, VA.—A bill granting the Mount Vernon Elec- 
tric Railroad the right to furnish the citizens with electric 
power has been passed in the House of Representatives. 

SOUTH BETHLEHEM, PA.—The Lehigh Valley Traction 
Company, of which John K. Page is secretary-treasurer, has 
been given right to lay rails, and work has been begun. 

BERLIN, CONN.--The New Britain Central Blectrie and 
Kailway Company will, early in the spring, begin the work of 
extending their line to Berlin, F. G. Platt is president and 
treasurer. 

NORRISTOWN, PA.—The Philade'phia “Record’’ repeats the 
statement that the movement is gaining to change the Stony 
Creek to a trolley road, It now runs to Lansdale, a distance 
of 10 miles. 


ADRIAN, MICH.—The sale of Adrian’s Hlectric Belt Railway 
to 8S. D. Nesmith, as agent of the Thomson-Houston syndicate, 
has been perfected. The electric line is sure to go to Tecumseh 
and Ypsilanti. 

CAMBRIDGE, MASS.—The Railroad Commissioners have 
granted the petition of the West Bnd Street Railway Company 
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to establish a trolley line on certain streets, excepting Brat- 
tle and Craigie streets. 


NIAGARA FALLS, N. Y.—The Hon. W. Caryll. Ely states that 
as soon as right of way can be secured the proposed electr'c 
line to Buffalo will be built. They have been hampered by non- 
consents and the tightness of the money market. 


RICHMOND, VA.—The Richmond Railway and Electric. Com- 
pany propose to erect a larger power house on Brown's Island, 
and they will move there the machinery now in the power house 
on Seventh street and put in additional new machinery. 

TARENTUM, PA.—J. C. Whitla and others, of Beaver Falls. 
Pa., who owned the franchise for an electric street railway 
between here and New Kensington, have sold the same to 
Messrs. Hussey, Rafferty & Dravo, of Pittsburgh, who will at 
once begin work on the line. 


SANBORN, N. Y.—Hon. Lee Sanborn states that the pro- 
pesed road to Tonawanda has not been abandoned, but that 
owing to the financial stringency the company has found it 
difficult to raise money. He states that immediate steps to- 
ward the building of the road will be taken. 


BETHLEHEM, PA.—Colonel Campbell, president of the Beth- 
lehem & Allentown Rapid Transit Company, states that they 
contemplate four extensions in the immediate future. The 
South Bethlehem line is to be extended to the borough limits, 
a line is to be built in Main street in Bethlehem in the spring 
and finally a belt line will be built around Bethlehem, to in- 
clude the fair ground. 


HAVERHILL, MASS.—A committee has been chosen of the 
various parties interested in the proposed great trolley system 
for Haverhill and the various cities in southern New Hampshire, 
and they will report at a meeting to be held soon in the Board of 
Trade rooms here. President Sanders, of the Haverhill Board of 
Trade, and ex-City Solicitor Fuller, are interested. Wm. T. 
Morse, of Derby, N. H., and G. W. Dobbins, of Plaistow, N. H., 
are also interested. 


PERSONAL NOTES. 


MR. W. F. C. HASSON has been selected as electrical engi- 
neer to supervise the purchase and installation of an electric 
plant at Pomona, Cal., for the purpose of furnishing light and 
power to Jackson, Sutter and Amador, Cal. 


MR. SAMUEL LITTLE was elected on Oct. 25 as the suc- 
cessor of Mr. H. M. Whitney in the presidency of the Boston 
West End Street Railway Company. Mr. Little has long been 
identified with the street railway and gas interests of Boston, 
as well as with several of its great manufacturing concerns. 
He is a trustee of the Roxbury Institution of Savings and one 
of the incorporators of the Roxbury Homeopathic Dispensary, 
and for many years took an active part in public life, having 
held a number of offices, including representative to the State 
Legislature. 











MISCELLANEOUS NOTES, 

EKLECTRIC SUBWAYS.—Kansas City, Mo., is considering the 
question of building subways and renting the use of them to 
telephone and other electric companies. 

ULBCTRIC ORGANS.—St. Teresa Church, Brooklyn, has two 
organs, both of which are operated from one electric keyboard. 
Garden City, L. IL, has four organs operated in this manner. 

THRE NEW YORK TELEGRAPHERS’ DRAMATIC AND 
LITERARY ASSOCIATION will give their second annual en- 
tertainment and reception at the Central Opera House, 215 
Kast Sixty-seventh street, New York, on Thursday evening, 
Nov. 16. 

THE NEW YORK STATE RAILWAY COMMISSIONERS 
have had under consideration for some time the electric rail- 
wuy systems of the State, their purpose being to obtain informa- 
tion necessary to enable them to pass intelligently upon the 


question of regulating the speed of cars in thickly inhabited 
districts, and to offer suggestions regarding safety appliances. 





MR. H. W. FRUND, superintendent of the Vincennes (Ind.) 
Electric Light and Power Company, has issued a pamphiet 
giving in detail the many advantages of the electric light as 
un illuminant, with some other information for the benefit of 
users. Mr. Frund will be pleased to send a copy of this to 
any one on application, which generous offer should be taken 
ndvantage of by station managers and superintendents. 

THE BUFFALO ELECTRICAL SOCIETY held its annual 
meeting last week. The treasurer's report showed a balance of 
$152.88, and the librarian reported that the library contained 75 
copies of standard electrical works, 66 volumes of electrical 
periodicals bound, and a quantity of experimental apparatus. 
The Society is just entering on its eleventh year. The follow- 
ing officers were elected for the ensuing year: President, Philip 
K. Stern; vice-president, Frank C, Perkins; secretary, Astley 
(, Terry; treasurer, Samuel Stewart; librarian, John G. Mce- 
Nerny; executive committee, Frank Kitton, Geo. A. Burnett, 
«. B. Boughton. At the next meeting, on Noy. 19, President 
Stern will read a paper on ‘Electricity at the World's Fair.” 


WHO ARE THEY?—The Washingtoi’ “Star” takes as texts 
for an editorial against the ‘‘deadly trolley’’ the opinions of two 
Philadelphia electricians, from which we extract the fol- 
lowing: “Should the insulation on the feed wires of the trolley 
lines become broken off by wind storms, the iron poles weuld 
immediately become charged with electricity, as iron is a 
geod conductor.” “No man san stand a shock of 500 volts, and 
many nothing like that pressure. Besides, water is an excel- 
lent conductor, and electric fluids charge more quickly during 
rainstorms.” “It is useless to try to make people belieye that 
electricity Is not dangerous, for it is under any conditions at 
present.” “The danger of coming in contact with poles is 
not the only one. When the overhead wire is in operation 
there will be danger of the current being communicated through 
the water pipes and gas pipes right in our houses, so that it 
would be dangerous to turn on the gas."" The editor asks if, in 
view of these opinions, Washingtonians should be glad that 
there are corporations willing to inconvenience and endanger 
the public in this manner that corporative profit may accrue. 





Trade and Industrial Notes. 


THE BELKNAP MOTOR COMPANY proposes to remove from 
Portland to land of Woodbury K. Dana, at Westbrook, Me., 
and they will build there a four-story factory, to be 40 by 80. 
No plans have yet been made or contracts let. 

MR. G. H. ALMON, 136 Liberty street, New York, manager 
of the Belknap Motor Company, has recently sold a 60-light 
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plant complete to Messrs. Bogle & Scott, New York, and also 
a 25-light plant complete to the Lanesboro Mills, Lanesboro, Vt. 


THB TURNEY MANUFACTURING COMPANY, Chicago, has 
issued a large cardboard sheet, containing illustrations of the 
dental specialties manufactured by it, consisting of dental 
motors and engines, the Crowdus battery, and dental tools of 
various kinds. 


THE CADMUS ELECTRIO MANUFACTURING COMPANY, 
of Elkhart, Ind., has enlarged its manufacturing capacity in 
order to handle its increasing transformer trade. It is re- 
ceiving some very fine indorsements on the merits of its im- 
proved transformers. 


THE ANSONIA ELECTRIC COMPANY.—J. B. Wallace, re- 
eeiver of the Ansonia company, has offered to settle the in- 
debtedness of the company on a basis of 60 cents on the dollar. 
Most of the creditors have agreed to the settlement. The assets 
of the company are $300,808.92. and the liabilities $342,000,000. 


THER NEW YORK KNIFE COMPANY, at Walden, N. Y., 
are building a new fireproof storehouse to be 28 feet in width 
and 100 feet in length. The side walls will be of brick and the 
roof of iron, designed and built by the Berlin Iron Bridge Com- 
pany, of East Berlin, Conn., covered with their well known 
anti-condensation iron. 


A. V. SCHOONMAKER, 158 William street, New York, cails 
cur attention to an error in these columns last week, the print- 
ing-office having transformed “India mica’”’ into ‘india rubber 
mica.’’ As Mr. Schoonmaker’s confidence in India mica alone 
is so well known, doubtless some of our readers may have been 
surprised to read that he had taken up such a mysterious ma- 
terial as india rubber mica in its stead. 


THE NEW YORK AND OHIO COMPANY announce that 
their factory is again in full operation. They now have ready 
for the market their “New Style” 16 ¢. p. lamps, on which 
they have taken out several patents. About twenty more have 
been applied for. This is an entirely new and novel method of 
making incandescent lamps, which it is claimed does not in- 
fringe any patents, while it secures many advantages not here- 
tofore enjoyed by the lamps manufactured under old patterns. 


THE SAFETY NAVAL MARINE INSULATED WIRE, manu- 
factured by the Safety Insulated Wire and Cable Company, 
with factories at 232 to 242 West Twenty-ninth and 227 to 
239 West Twenty-eighth streets, New Yorx, has been tested 
and approved by the Naval Bureau of the United States gov- 
ernment, and during the past two years has been used in the in- 
stallation of the following new war vessels: New York, Cincin- 
nati, Texas, Raleigh, Bancroft, Marblehead, Columbia, Mianto- 
nomoh, Olympia and Oregon. 


THE ELECTRIC APPLIANCE COMPANY reports that it is 
again in the market with Packard lamps, and has already 
filled a number of very large orders. It reports that the merits 
of the Packard lamps are so well appreciated by its customers 
that the mere announcement that it is again prepared to 
furnish them in quantities causes the orders to come in in 
a manner that is extremely pleasing not only from a business 
point of view, but also from the confidence which is thus ev!- 
denced in its leading specialty. 


THR M’CREARY ELECTRICAL SPECIALTY COMPANY, 
136 Liberty street, New York, has issued a neatly printed 
illustrated leaflet, setting forth in a concise manner a few of 
its latest specialties. Mr. McCreary has recently received 
some large orders from England, and also from South America, 
which, together with their large and increasing trade in the 
United States, has kept this company exceedingly busy during 
the past six months. The company will shortly place upon the 
market a line of ornamental devices for the comfortable use 
of the incandescent electric lamp, particularly suitable for holi- 
day offerings. 


THE ELECTRICAL AND MANUFACTURING COMPANY, of 
Pittsburgh, has received a large order for new power machinery 
from an electric power company at Pomona. Cal. It has been 
sucessfuliy operating for some time past a circuit 32 miles in 
length, on which are located three cities, to which it is fur- 
nishing power. It is going to extend its circuit 30 miles, and the 
new machinery is to provide for the increased demands by rea- 
son of this extension. This California company secures its 
power in much the same manner as the Cataract Power Com- 
pany at Niagara Falls. 


MR. CHARLES WIRT, formerly engineer of the Ansonia 
Electric Company, has opened an office as consulting engineer 
at 56 Fifth avenue, Chicago. He will make a specialty of in- 
candescent lighting work. Mr. Wirt has had a very valuable 
experience in this field, going back to the days when the ex- 
perimental stage was still unfinished. The numerous articles 
in common use bearing the name of ‘‘Wirt’’ are a witness to 
his good judgment in matters electrical, and appreciation of 
commercial demands. Constructors, inventors and capitalists 
all have frequent need of the services of just this class of 
talent, and we regard it as one of the hopeful signs of the 
times that it is no longer necessary to go to the large compa- 
nies to find the best specialists. 


THE CONSOLIDATED CAR HEATING COMPANY, of Al- 
bany, N. Y., held a special directors’ meeting on Tuesday, 
Oct. 31, and the final papers were signed transferring to an 
English syndicate the English steam and hot water heating 
patents of the Consolidated Car Heating Company. The Eng- 
lish electric heating patents have not yet been taken by the 
English syndicate, although it has an option thereon until 
Jan. 1, 1894. The option on the heating patents which it 
bought would have expired Noy. 1. The total sales of the Con- 
solidated Car Heating Company, including October complete, 
are slightly in excess of the sales at the same period last year. 
Within the last week orders for electric heaters have been re- 
ceived from 21 additional roads, making a total of 51 street 
railways in the United States and Canada which are using or 
are about to use the Consolidated Company's electric heaters. 


THE FITCHBURG STEAM ENGINE COMPANY, of Fitch- 
burg, Mass., has been running full time with a full foree, and 
part of the time within three months all night or until 9 o'clock, 
and has work in hand for another month at least. They are 
now shipping two 350-h. p. tandem compound condensing en- 
gines to the Oakland Gas and Electric Light Company, Cali- 
fornia, and have just sent a 250-h. p. cross compound to the 
North Adams Electric Light Company (second engine); also a 
100-h. p. low speed horizontal for electric lighting for Wash- 
ington, D. C. Among the larger engines erected within three 
months are a 700-h. p. triple expansion in a Pennsyivania paper 
mill; a 500-h. p. cross compound for R. Hoe & Co., of New York; 
a 150 hb. p. and two 75 h. p. for sugar refinery at Yonkers, N. Y, 
They are building a large tandem compound for the municipal 
lighting plant of Attleboro, Mass.; two cross compound 300 
h. p. for Boston, Mass.; a 350-h. p. cross compound for the Co- 
lumbia Electric Light Company. Pennsylvania; a 100 hb. p. for 
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Kastern Electric Cable Company, Boston, and several others, 
Two-thirds of their work for the past year has been for parties 
who have used their engines from 3 to 13 years, a good tes- 
timonial of their excellence. 


QUEEN & CO., INCORPORATED.—Queen & Co., incorpo- 
rated, Philadelphia, express themselves as exceedingly pleased 
with the large orders obtained as a result of their extensive 
World’s Fair exhibits. In addition to commercial instruments 
they find a steadily increasing demand for the standard electricaj 
apparatus which they manufacture with the greatest precision, 
and a number of the principal colleges have purchased extensively 
for laboratory equipments. Among these may be mentioned 
Armour Institute, Chicago; University of Chicago, Chicago; Case 
School of Applied Science, Cleveland, Mass.; Institute of Tech- 
nology, Boston; University of Iowa, Iowa City; University of 
Minneapolis, Minneapolis; Alabama A. and M. College, Auburn; 
Colgate University, Hamilton, N. Y.; Rensselaer Polytechnic 
Institute, Troy, N. Y.: Adelbert College, Cleveland; University 
of Wisconsin, Madison: Western University of Pennsylvania, 
Allegheny; University of Tennessee, Knoxville; University of Ne- 
braska, Lincoln; Northwestern University, of Evanston, ILL; 
University of Notre Dame, Indiana; University of Illinois, Cham- 
paign, etc. Seven separate awards have been granted to Queen 
& Co. in the Department of Electricity, so that it is evident 


the high quality of their product was appreciated by the Board 
of Judges. 


THE BABCOCK & WILCOX COMPANY, 30 Cortlandt street, 
New York, placed on the front of their boilers at the World’s 
Fair during the last few weeks of the fair the following notice: 
“Special Notice!—These boilers have received no Award. Why? 
Read! Learn! We are informed that is was the purpose of the 
jury to make awards on boilers based entirely upon the writ- 
ten statements of the exhibitors of boilers, without tests or any 
personal knowledge in the possession of said jury concerning 
the comparative construction, operation, economy or durability 
of said boilers. We were asked to make such a statement, and 
were informed that all other exhibitors of boilers had been re- 
quested to make a like statement of their claims for the con- 
sideration of the Jury of Awards. Believing that an award 
based on such insufficient knowledge on the part of said jury 
could be of no practical value, and notwithstanding the expense 
incurred by this company in making an exhibit, we respectfully 
declined to make any such written statement for the purpose 
of receiving an award upon our boilers. While we do not in 
the least envy those who have, upon such knowledge by the 
jury, been awarded premiums, we are equally content to stand 
upon the record without an award based on such a knowledge 
of our goods.’ The World’s Fair system of awards seems to 
have been devised with little regard as to what an award 
should represent, and this is particularly true of classes of ex- 
hibits like the above. 


A COMPUTING MACHINE.—The Felt & Tarrant Manufactur- 
ing Company, 32 Illinois street, Chicago, Ill., has issued a pam- 
phlet descriptive of their Comptometer, a machine for arithmeti- 
cal computations operated by keys like a typewriter. By means 
of this ingenious machine quantities of eight numbers, and 
with large sizes even more, can be added, divided and mul- 
tiplied, the entire operation being merely mechanical. There 
is a series of keys for each column of numbers, and the num- 
bers upon the keys arranged as they are ordinarily written, 
units to the right, tens next to the left, and so on; from this it 
will be seen that the operator does not have to jump around 
from one part of the keyboard to the other, but always works 
in a straight row, only passing from one key to its neighbor. 
Operations can be performed exceedingly rapidly; for instance, 
the example G14 x 342 can be performed by an ordinary opera- 
tor in four seconds, while 4n expert operator can perform it in 
2% seconds. The machine has already come into considerable 
use, and among recent testimonials, one from the Edison Illu- 
minating Company, of Paterson, N. J., states that work former- 
ly requiring three days is now done with a Comptometer in one 
day. The Utica Electric Light Company says that a bookkeeper 
with ordinary practice on the comptometer can take the place 
of two men in any business office, and the Milwaukee Gas Light 
Company says it has found the machine invaluable, and that 
it is in almost constant use by some member of their office 
force, and bas paid for itself several times over. 

THE PROVIDENCE STEAM ENGINE COMPANY, manufac- 
turers of the Greene-Corliss engine, have installed at the mill 
of the Rotch Spinning Corporation, New Bedford, Mass., a 550- 
h. p. triple expansion engine, for which power three boilers had 
been put in. The Greene engine, however, only requires one 
of these. This company recently contracted, and is now build- 
ing for the same company another triple expansion engine of 
600 to 700 h. p., and in the same city has recently placed en- 
gines of the compound type for the Hathaway Mills, 1,500 h. p.; 
for the New Bedford Gas and Edison Electric Light Company. 
600 bh. p, and New Bedford Manufacturing Company, 600 h. p. 
It has recently put in operation for the Globe Mills, Woon- 
socket, a compound engine of 1,200 h. p., and is now engaged 
in the construction of a compound engine for the Social Mills. 
also of Woonsocket, 500 h. p. The company recently completed 

and is now engaged in the construction of compound engines 
for the Albany Electric Illuminating Company, 400 h. p.; for 
the Winchester Repeating Arms Company, 500 h. p.; the Indus- 
trial Improvement Company, 1,000 h. p.; Washburn & Moen 
Manufacturing Company, 400 h. p. and of simple condensing 
and non-condensing engines: Parsons Paper Company, 800 h. p.; 
Thomas Potter, Sons & Co., Philadelphia, 400 h. p.; West End 
Electric Company, 500 h. p.; Peace Dale Manufacturing Com- 
pany, 250 h. p.; Riverside Paper Company, Holyoke, 350 h. p.; 
National Carbon Company, Cleveland, O., 900 h. p.; League 
Island Navy Yard and Charleston Navy Yard, 250 h. p.; Lee, 
Holland & Co., Buffalo, 800 h. p.; S. A. Crozer & Son, Chester, 
Pa., 500 h. p., and some 40 engines varying from 75 to 250 h. p. 
The demand for the engines has required an enlargement of the 
works, and every available inch of ground is now covered with 
buildings to provide for the constantly increasing demand. 
Among new appliances are several electric cranes, capable of 
handling from 15 to 25 tons, and with the railroad tracks, which 
have been fed into the erecting shops, the cars can be loaded 
with the machinery inside of the works, thus saving a great 
deal of extra labor and delay which occurred in the cartage 
across the city and waiting for cranes at the railroad freight 
stations. At the dock there are a pair of shear-poles for ship- 
ment by water, with which 100 tons can be handled if neces- 
sary. New machinery of most improved patterns has been pur- 
chased, and the facilities for construction are equal to those of 
any other works of the same character in the country. 





Business . Notices. 
BATTERY CUT-OUT, CHHAP.—Sensitive, reliable, never re- 


quires attention. Gas lighting much improved by its use. Blec- 
tric Supply Company, of 105 South Warren street, Syracuse,N.Y. 
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